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fast and modern equipment will be an essential part of 
your future service and production. To meet your 
demands, the Valve Master Refacer, the Vibro Centric 
Valve Seat Grinder and the whole range of B & D 
Portable Electric Tools will once egain be available. 
Black & Decker Tools will enable you to give quick and 


reliable service with maximum efficiency. 


Model your future now, by planning to use the 





right tools. 


Slack Decker. 


PORTABLE ELECTRIC 


BLACK & DECKER LTD - HARMONDSWORTH - MIDDX 
"PHONE: WEST DRAYTON 268! 6. "GRAMS: “BLACDECK,’’ WEST DRAYTON 


BRANCH SERVICE STATIONS: LONDON BIRMINGHAM BRISTOL GLASGOW LEEDS MANCHESTER NOTTINGHAM 
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D DAY 


will start on the day that 
Victory is ours. 

For your Post War products 
let us consider your bear- 
ing problems now. 
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CIRRUS 


To-dav: ' Powering “ the eyes of artillery,” and proving their worth in spite of 
. exceptional difficulties. They have operated throughout France, Africa, 

Sicily, Italy and now in France again, often in desert conditions, rarely 

with hangar protection, and with the minimum of maintenance. Giving 

the power required for rapid take-off from small unprepared fields 


proving their reliability and ability to “ take it,’ day after day 


To-morrow: When the clubs get going again and the air is free, the sturdy Cirrus 


units will be available for private and business aircraft, in a handy range 
of sizes, go, 100, and 150 h.p. war-tested, easy to maintain, economical. 
With a long record behind them of success in many countries and in a 
great variety of light aircraft, the latest Cirrus engines will soon show 


their worth in the new light ’Planes you will be using. 


BLACKBURN AIRCRAFT L!: 


STAFFORD HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2 
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if factory ‘operations are 
effectively controlled. 
SERVICE 

Waste and loss are pre- 
SAFETY vented, output is raised 
when you make use of 


hans. Gledhill-Brook 
ITA BRIDGE |e 
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for all purposes, including [> #2 
airborne equipment. 
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iDUS TREES tiMiITED © British made. Please enquire for particular 


: : . ee GLEDHILL-BROOK TIME RECORDERS LTD 
VERE Rk AFT SECTION Dept. 37 ° Empire Works . Huddersfield 


SOUTHEND-ON«SEA 

















Highly significant is the tribute to the G.Q. Parasuit 
‘ expressed in this letter—convincing testimony to the 
efficiency of G.Q. Equipment. Should you have occasion 


> 


to “ bale-out ” anywhere, anytime, using “‘G.Q.” equip- 
ment you automatically qualify for membership of the 
“G.Q. Club.” Drop a line to the G.Q. Parachute Co. 


Ltd., Stadium Works, Woking, Surrey, when applying for 





DESIGNERS AND NANUI ‘ACTURERS OF PARACHUTE EQUIPMENT FOR ALL PURPOSES 


























R.A.F. 
Somewhere-in-England. 


Dear Sirs, 

I was very pleased to receive 
your badge together with the 
letter, and thank you kindly for 
then. 

As you will understand I owe 
a lot to your equipment, so much 
in fact, that I will always use 
it when and where it is obtain- 
able. 
the amount of faith I have in it. 


I cannot put into words 


I am pleased to say I have 
no constructive criticisms to 
make, your equipment was 100% 
efficient. . 
Yours sincerely, 


(Name and address omitted for security reasons). 








your gold badge and Certificate of membership and give 


the following information: Full Name, Rank and 
Service Number. Date of authenticated emergency 
descent, Number and type of G.Q. Parachute or 


Parasuit. Confimatory letter from Squadron Intelligence 
Officer, Squadron or Flight Commander or Officer in 


charge of Squadron or Parachute section. 


“G.Q.”. PARACHUTE COMPANY LTD., STADIUM WORKS, WOKING, SURREY 


SINCE 193% 
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Ihe Outlook 


“All-time Highs” 


HE U.S. 8th A.A.F. reached a new high level on 
December 11th, when they sent 1,600 Fortresses 
and Liberators, with a fighter cover of 800 Mus- 

tangs and Thunderbolts, to bomb rail targets in Giessen, 
Hanau and Frankfurt. They claimed that the 16,800 
airmen in the raid exceeded in number the personnel of 
an intantry division, and that 4,000 tons of bombs were 
dropped. 

In these large-s ale raids the tonnage of bombs 
dropped is the ultimate figure which matters, but 
numbers of aircrew and numbers of aircraft employed 
are very good indications of the efficiency of the bombers 
used and of the air force employing them. 

As a comparison let us take the last great daylight 
raid by the ‘‘heavies’’ of the Royal Air Force when 
Julich, Diiren and Heinsberg were attacked. In this 
operation only 1,150 Lancasters and Halifaxes were 
sent, with a fighter cover of 250; yet over 5,600 tons of 
bombs were dropped. Aircrew personnel numbered 
8,050. These figures are profitable to consider. The 
fighters and their pilots can be left out of the picture. 

If the R.A.F. had operated 1,600 four-engined 
bombers of British design, the bomb tonnage would have 
been 7,791, or nearly double that dropped by the 
Fortresses and Liberators. If numbers of aircrew per- 
sonnel employed are taken as a basis for comparison, 
the difference becomes even more striking. Subtract- 
ing 800 men to allow for the fighter cover, this leaves 
16,000 men on the bombers—or Io per aircraft. There- 
fore, since our heavies carry a crew of only seven men 
each, the R.A.F. could have operated no fewer than 
2,285 Lancasters and Halifaxes with 16,000 aircrew. 
These 2,285 Lancasters and Halifaxes could have 
dropped 11,127 tons of bombs as compared with the 


4,000 tons actually dropped. Furthermore, these bombs 
could all have been internally stowed and varied from 
tiny incendiaries up to 12,000-pounders. In American 
aircraft nothing larger than 2,000-pounders can be 
carried internally. 

There are reasons for this discrepancy in efficiency 
between the two great Allied services. Our plans were 
laid when it looked as if we were going to do most of 
the fighting alone. Conservation of man-power was out 
major problem, and it was only by designing a hard- 
hitting and very economical air striking force that we 
could hope to punish Germany sufficiently. 

With the Americans it has been different. Man-power 
in the Allied ranks was no longer a problem after Russia 
had contributed such a magnificent share by smashing 
the Wehrmacht. Material considerations were also of 
little importance to them. Whereas we have always been 
very careful to salvage every usable nut and bolt from 
crashes, the Americans have been prepared to ‘‘ write- 
off’’ quite minor crashes because there are plenty more 
in reserve. It is a good thing, this preponderance of 
material and man-power, but it must not be mistaken 
for super-efficiency. 


No Cheap Warfare 
IME was, and not so very long before this war, when 
it was fashionable to declare that air power was so 
cheap that every small country in the world would 
become a great power scar>rce ly anyone visualised the 
vast air fleets which to-day are commonplace in both the 
day and night skies. 

How expensive and complex it has all grown since 
those days when cheap and simple twin-engined biplanes 
with fabric covering were the last word in military air 
craft! It would have been impossible to instal merely 
the modern navigational aids in those aircraft. 
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When it comes to power plants, modern superchargers 
and constant-speed airscrew units have made for more 
complication and cost ; undercarriages have altered out of 
all recognition, and armament has developed from two 
0.303in. synchronised machine guns up to 75 mm. 
cannon and rocket projectiles. 
Pressure cabins and other altitude equipment add their 
quota to cost and complication. Even the tactical opera- 
tion of aircraft by radar, radio-telephony, wireless tele- 
graphy, and the host of military dials and gadgets carried 
in the aircraft, make war-flying an expensive business. 
No longer can the simple figures of £2,000 to train a pilot 
and {12,000 to supply him with an aircraft apply to 
building up an air force, It is only the most industrially 
advanced and rich countries which can, in the future, 
ever hope to maintain an air force on a war footing and 
on a scale commensurate with modern requirements. 


Plugging 

NCE more President Roosevelt, with that love of 

giving credit where credit is due which is so 

characteristic of him, has paid tribute to a 
British achievement. This time it was to the British 
sparking plugs which have been fitted to all Flying For- 
tresses taking off from British bases since 1943. “‘It 
would be impossible,’’ the President said, “‘ to estimate 
how many thousand U.S. bomber crews may since then 
have owed their lives to these spark plugs.’’ The Presi- 


dent revealed that the British plug has a life of from 
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four to five times longer than that of the standard 
American. 

An interesting fact about this British achievement is 
that it is entirely a result of private enterprise and due 
to three main factors: the ceramic insulator in place of 
the mica ; the “‘resistor,’’ which gives the plug its long 
life ; and the fine-wire points which follow the rises and 
falls of the engine temperatures almost instantaneously 
thus burning off any oil and making for clean running 
without pre-ignition. 

Coupled with the names of K.L.G. and Lodge should 
be those of Rolls-Royce and Napier, who co-operated 
in the development of the new plug features; and thus 
helped to earn the President’s praise. 





THE CHICAGO CONFERENCE : Looking at the number of representatives disclosed by this picture, one may understand the 


difficulty of achieving unanimity. 
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HURRIBOMBERS IN BURMA: The wide undercarriage and 
general ‘sturdiness of the Hurricane make it very suitable for 





use from forward airstrips. 


WAR in the Al. 


Raids on Japan, Rangoon and Bangkok : Air Force Help in 
Athens : Desert Air Force in Italy Battle : V2 Sites Dive-bombed 


OR several tragic days public 
interest centred round the fight- 
ing against the E.L.A.S. men in 

Athens rather than round the great 
attacks on Germany from west and 
east. As the Greek rebels moved up 
75 mm. guns into the capital and 
began to fire on the British headquar- 
ters, the aid of the R.A.F. was called 
in, and the most troublesome gun, one 
in University Street, was quickly 





silenced. Previously the aircraft had 
only been allowed to use machine 
guns, and only in open spaces clear of 
houses; but the persistence of the 
rebels made the use of bombs unavoid 
able. 

Of much greater importance was a 
raid by about 100 Superfortresses 
based on Saipan against the Japanese 
production centre of Nagoya. This 
place is in the main Japanese island 


REFLECTIONS, OPTICAL AND OTHERWISE : Cleaning out tents on a flooded 


airfield in Holland. 


Rain and the broken dykes have combined to make living 


conditions almost impossible. 


and is situated some 165 miles to the 
west of Tokyo. This was probably the 
largest American raid to date on the 
Japanese homeland. Nagoya is the 
second largest city in Japan, and con 
tains the Mitsubishi and other aircraft 
works, as well as many factories en 
gaged on war work. Most of the houses 
in the town are made of wood and 
plaster, and are highly inflammable 

[he American bombers approached 
in the afternoon at a height of between 
2,000 and 4,000 teet, muc h lower than 
is their usual practice, so as to get 
cloud cover Very cleverly, the y 
feinted first at Tokyo and drew the 
Japanese defences over the capital 
Then they flew off and took Nagoya 
by surprise No doubt their leaders 
had studied the methods of Sir Arthur 
Harris 

The bad weather which for some 
time past has been universal on the 
European and Philippine fronts, seems 
to have lifted for a space last week in 
Italy. The Canadians made two cross 
ings of the Lamone river and linked up 
on a 6,o00-yard front. The Germans 
counter-attacked furiously with self 
propelled guns and Tiger tanks. The 
ittack was beaten off with (in the 
words of the correspondent of The 
Times) ‘‘the priceless aid of the 
Desert Air Force, which scattered the 
Tigers like chaff We hope that they 
were not all left in a condition which 
permitted such agile dispersal. It is 
refreshing to note that Gen. Mark 
Clark’s men have now reached a 
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terrain where tactical aircraft can in- 
tervene with effect in a land battle; 
and we hope that the finer weather will 
continue. 

Another correspondent of The 
Times, writing from Imphal, in 
Burma, confirms a view which has 
several times been put forward in 
Flight. Writing about the so-called 
race to Mandalay, he remarks that 
amphibious operations, if undertaken, 
might still provide the quickest route 
to Mandalay, and certainly to the re- 
conquest of Burma as a whole. That 
ancient city is 386 miles from Ran- 
goon. 

The Japanese Air Force has had the 
unusual temerity to attack a Bailey 
bridge over the Chindwin river, near 
Kalewa. Only five machines made the 
attempt, and one of them was shot 
down by A.A. fire. It is not reported 
that the bridge was damaged. To 
destroy a bridge with bombs is one of 
_the hardest tasks which aircraft can 
be asked to do. 

Bomber Command in particular will 
be very gratified by a recent speech 
by Dr. Gébbels in which he said ‘‘ Our 
worst headache is the air war.’’ Of 
course, he went on to say that he was 
convinced that the Germans would 
master the air war. If that is their 
intention, they had better make a be- 
ginning soon. At present the ineffec- 
tiveness of the Luftwaffe is one of the 
most striking features of the fighting. 
The use of air torpedoes and rocket 
bombs does nothing to increase any- 
one’s respect for the striking power of 
German bombers. 


Air Transport Again 


A® interesting item of news from the 
Western Front tells that Coastal 
Command has established a base in 
Belgium as an antidote to the E-boats 
and R-boats which congregate in the 
harbour of the Hook of Holland. ‘Ihe 
types used by Coastal Command at 
this spot are Swordfish and Albacores, 
once the pride of the Fleet Air Arm, 
but still useful for jobs such as this. 
Slow, as compared with other aircraft, 
they are quite fast enough to catch the 
little German boats, and their ability 
to use either bombs or torpedoes is cer 
tainly a great advantage. 

Air transport, which has scored so 
many good marks in this war, has 
again proved itself very useful by fly- 
ing reinforcements from Italy to 
Athens. It cannot have been pleasant 


STILL INTACT: Some of the Rhine 
tridges so far undamaged by air 
bombing Reading from the top 
downwards: (1) The road bridge at 
Bonn serving Aachen and Central 
Germany. (2) Mannheim road and 
rail bridge linking Kaiserslautern and 
Darmstadt. (3) South Holland and the 
Ruhr are served by this road bridge at 
Diisseldorf. (4 and 5) The road and 
rail | ridges of Cologne 


FLIGHT 


DECEMBER 21ST, 1944 

















ass CUE 

















DECEMBER 21ST, 1944 








WAR IN THE AIR 





for Gen. Mark Clark to dispense with 
any of his troops ; but the needs of the 
British force in Athens were clamant. 

On Thursday last week Super For- 
tresses from India bombed both Ran 
goon and Bangkok. Of course centres 
of communications were the targets, 
and the bombing was not indiscrim- 
inate over the cities. 

Great praise is due to certain squad 
rons of Spitfires which have made a 
speciality of pin-point bombing of 
buildings where rocket bombs are 
stored These are often located in the 
middle of Dutch towns, and bombs 
which missed the target by only a little 
might do grievous harm to our friends. 
The bad weather has made things more 
difficult for the Spitfire pilots, for the 
aiming has to be visual, and sometimes 
they have had to hang about for long 
weary periods waiting for a hole in the 
clouds through which they could dive. 
One day not long ago a specially 
picked number of pilots dived for 8,000 
feet through one of these gaps to hit 
a station in a densely crowded part of 
a Dutch town. The station and sid- 
ings were used to park supply trains 
which brought up V2 shells before 
they were unloaded in a neighbouring 
goods yard. The whole target was 
only some 100 yards wide, and there 
was a big hospital on one side and 
closely packed houses on the other; 
so the aiming had to be meticulously 
accurate. Some of the pilots put their 
bombs straight through the station 
roof, while others got direct hits on 
the lines and sidings, on which strings 
ot trucks were drawn up. Nota single 
bomb went astray. 

That was only one instance of a 
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TRAGEDY : 


The forward pari of a Fortress hurtling 
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o earth after having its tail 


completely severed by the airscrews of another Fortress in a formation attackin 
Stuttgart. No parachutes were seen to open as it fell. 


whole series of similar operations, 
which must have prevented a substan 
tial number of the bombs from being 
launched against Britain. Other ai 
crait cut as many railway lines as pos 
sible, thus preventing the rockets from 
being brought up from the factories 


The Great Battle 


(ERMANY has been invaded both 
in the East and in the West. So 
the King reminded us all in his speech 
at the opening of Parliament. In 
the East the Russians have for a time 
been brought to a standstill opposite 
East Prussia and also opposite Wat 
saw ; though far to the North in Fin 
land and Norway, and likewise in the 
South through Hungary, they have 
been pressing victoriously forward 

In the West the two invasions ol 
France, in Normandy and in the 
Riviera, have deve loped into one 
mighty battle—the biggest ever fought 
in western\Europe. It may prove to 
be also the most vital. Germany has 
been invaded, it is true, but the 
Allies’ penetration is not very 
deep. Winter weather is all against 
attack, especially by a force which 
relies largely on its air superiority 
Mud clogs the movements of the infan 
tryman and the armour ; while nudd: 
airfields prevent aircraft from taking 
off. Overcast prevents them from 
doing their requisite job if they do 
succeed in getting into the air. Clear, 
frosty weather would be a great im 
provement, but summer would be best 
of all, and we may have to wait for 
next summer before we can finally 


break down the German Wacht an 
Rhein. 

However, the Germans decided { 
counter-attack last week-end The: 
evidently felt that, though the Allied 
advance was slow, it was making pro 
gress all the time, and this they could 
not tolerate without making som 
show of power Facing all the incon 
veniences of attack in the winter, they 
moved forward along a wide front, and 
at places crossed once more the 
borders of France, Belgium ind 
Luxembourg. Moreover, they staked 
what must be most of the remaining 
strength of the Luflwaffe It is said 
that between 300 and 500 aircrait 
joined in the assault Their fighters, 
so carefully husbanded in recent 
months showed that the fighting 
spirit of German airmen is not dead, o1 
even rusted, 

On one 
attacked six Thunderbolts, and on an 
other an Fwigo0 challenged a forma 
tion of 12 American fighters. Nothing 
like that has happened for a long time 
past The Americans, however, in 
addition to having superior numbers, 
again showed themselves to be the 
better men. Over the area of the oth 
Air Force some 450 German sorties 
were counted, while the Americans 
flew 1,112, in which they lost only 31 
machines, but shot down 97 of the 
enemy. On Sunday no fewer than 600 
German railway trucks and 33 locomo 


occasion two Me109s 


tives were knocked out. We ask 
nothing better than that the Germans 
should fight in the air Even if the 


losses were equal the advantage would 
lie with us 
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HERE 
AND 


THERE 


R.AeS. Discussion 

HE ROYAL AERONAUTICAL 

SOCIE LY has arranged for a further 

discussion on civil aviation on January 

23rd next at 5.30 p.m. It will be held in 

the Lecture Hall of the, Institution of 

Mechanical Engineers, Storey’s Gate 
London, S.W.1. 


F.A.A. Appointments 

EAR AUMIRAL R. H,. PORTAL, 

younger brother of Air Chief Marshal 
Sir Charles Portal, has been appointed 
Flag Officer, Naval Air Stations, Austra 
lia; Rear Admiral Clement Moody, who 
has been promoted Vice-Admiral, has 
been appointed Flag Officer (Air), East 
Indies Station. 


Operators Get Results 
HILE Governments have been fail 
ing to agree at the Chicago con- 
ference, another international air gather 
ing in the same city, but this time of 
operators, has produced results. This is 
the meeting (Flight, December 7th 
called by Col. Edgar S. Gorrell, president 
of the Air Transport Assoc., of America 
attended by Dr. D. Goedhuis, secretary 
general of I.A.T.A., and Mr. F. W 
Ferey-Jones, of C.I.A.T.O., and others 
They met to discuss plans for a world 
wide association of operators, and a final 
draft of the constitution of such a bod, 
has been provisionally approved 
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TEARING OFF A STRIP: The Vultee Vengeance dive-bomber, first ordered from 
America for the R.A.F. in July, 1940, is doing valuable work in Burma against the 


Japs. 


U.S. Decoration for 


Sir Sholto Douglas 
A IR CHIEF MARSHAL SIR SHOLTO 


DOUGLAS has been awarded the 
American Legion of Merit (degree of 
Chief Commander) for his “-excep 


tionally meritorious conduct in the per- 
formance of outstanding services.”’ 

Sir Sholto, who was responsible for 
integrating all British and U.S.A.A.1 
units in the Middle East, was presented 
with the decoration by Gen. Eisenhower 
Supreme Commander, A.E.F., at the 
United States Army headquarters in 
London last week. 


And in the Far East— 
NOTHER R.A.F. 


received an 


officer recently to 


have American decora- 


tion is Air Marshal R. V. Goddard, air 
officer in charge of administration, Air 
Command, India, who was _ presented 
with the U.S. Distinguished Service 





BACK-ROOM BUOY: The special Marstrand type of tailwheel tyre which cures 
‘shimmy” by means of its two heavy tread ridges, is shown to Sir Stafford Cripps, 
Minister of Aircraft Production, by the Dunlop chairman, Sir George Beharrell. 





This one was snapped while taking off from a forward airstrip. 


Medal at S.E.A.C. headquarters by Brig 
Gen. Raymond Wheeler, the Deputy 
Supreme Commander of ‘‘ Seac.”’ 

his award was for ‘* exceptionally 
meritorious and distinguished service to 
the Government of the U.S.A. in the 
duty of great responsibility as Chief of 
Air Staff commanding the R.N.Z.A.1I 
South Pacific Area.’’ 


New Air Record 


NEW record for the crossing of the 
Tasman Sea between Sydney and 
Auckland (N.Z.) has been set up by an 
Empire Air Service Liberator 
The aircraft took five hours 52 
minutes against the previous best of six 
hours and two minutes set up by a flying 
boat in 1941. 


Super Fortress Cyclones 
ENERAL HENRY ARNOLD, Com 


am 


manding General of the U.S. Army 
Air Forces, announced last week that 
“‘in eleven months 5,000 B-29 Super 


Fortress engines’’ have been produced 
and transported from the Dodge engine 
plant at Chicago 


Home Again 
HE Avro Lancaster, Aries, which has 
been on a world tour partly tor 
training purposes and partly to maintain 
active liaison with the Air Forces of the 
Commonwealth, returned to England last 
week. 


Commanded by Wing Cdr. D. C 
McKinley, D.F.C., of Shropshire, the 


Aries had a crew of nine, which included 


three L.A/C.s—a rigger, engine-fitter, 
and electrician—and also carried Mr: 


H. C. Pritchard, of 
Establishment. 

The aircraft is attached to the Empire 
Air Navigation School administered by 
the Flying Training Command of the 
R.A.F., and is the first British Service 
aircraft to fly round the world as a 
normal job of work. The route 
Montreal, Washington, San Francisco, 
Honolulu, Canton Island, Samoa, New 
Zealand, Australia, India and Egypt 


U.S. Jet Expert Honoured 

HE U.S. Institute of Aeronautical 

Sciences has bestowed the Thurman 
H. Bane Award for 1944 upon Col. 
Donald J. Keirn, Air Technical Service 
Command, for his contribution to the de- 
velopment and utilisation of the jet 
propulsion engine in America. When the 


the Royal Aircraft 


was Vila 
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Whittle umt was perfected in Britain 
Col. Keirn, who has been at Wright Field 
since 1936, was sent over here to study 
then returned to forward the pr 
ject in the U.S 
The Thurman H. Bane Award was 
established by Major R. H. Fleet in 1942 


ar is given annually r the most im 
portant technical achievement by a 
r vr of the A.T.S.< It was first pre 
sented last year to (<¢ H.] (;regory 1or 
vork on helicopt development 


US. “Cats” for Brazil 
FirrEEN | Catalinas have just 


ven transferred 1 the Brazilian 
\ir Force iccording to a Rio de Janeiro 
yT tT 
rh ! 
i LiT¢ 1 ma ea Db I Ne rews 





were formerly employed in patrolling the 
entire South Atlantic one in ¢ opera 


} 2 ] ' , 
vith Brazilian ‘ cs 


AT.C. Cadets as Air Stewards 
T™ \IR TRAINING CORPS have 


iccepted an offer. of the B.O.A.C. to 


nate cadets between 16 and 17 years 

3; months, for training as stewards on air 

craft operating on the corporation's 
utes 

| equalis¢ the opportunities of cadets 

living in all parts of the country, recom 


nendations for those to be interviewed 
are made by the Commandants of A.T.( 


Lines to Read Between 


1 written reply to Wing Cdr. Hulbert 
Stockport Mr. Lennox-Boyd, Par 
ventary Secretary to the Ministry of 
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Aircraft Production, said that full tech 


nical information of all types of Ameri 
can bomb-sights had been received, but 
it had not been necessary to manufac 
ture any of the American types in this 
country 


R.A.F. Hospital's Royal Visitor 


[SE Duchess of Kent recently visited 
a hospital of R.A.l rechnical 


Training Command to which wounde 
irom the Western Front are conveyed 
road ambulance after being flown t 
nearby airfields 

The Duchess, attended the Lad 


Herbert, was received by the Officer 
Commanding, Group Capt. G \.M 
Knight, and the Matron, Miss G. E. M 
Clubt and talked t many of the 


patients 


Science in Peacetime 


1/1. to discuss the use of 
science in the post-war world will 
ix held at the Caxton Hall, London 
S.W.1, on February 17th-18th, 1945. It 
is being orga | by the Association of 
Scientific W c 
attention to the need for science t 
used as fully in peacetime a 
during th 


Further particulars will be issued late 








rs in order to draw 
. 


e wal 





ind may be obtained from the Assoc 
tion of Scientific Workers Hanover 
House 3 High Holborn Lond 
W.Cu1 


The Road Back 


A SCHEME to prepare personnel of the 
4 R.A.F. and W.A.A.F. for their re 
turn to civil life after the war is to come 
into operation about a month after the 
Cease Fire in Europe It is the 
R.A.F. Educational and Vocational 
rraining Scheme ilready known in the 
Service as ‘‘ E.V.1 
rae ~ 


Between j 1a 15,000 specially 
trained instructors 


ill be wanted t 


both t 
it nd 


as. Statis t 








the twelve scho 























no being set ul 
n Britain, India, 
Italy ind Egypt 
to rain in 


tructors are being 























adrawh trom among 


tructors will 1 
prejudice thei 
n  releask 
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taking up the 
vork voluntarily 












































NORDEN BOMB- 
SIGHT: The 
lower component 
houses the hori- 
zontal gyro, while 
the range com- 
putor and vertical 
gyro are in the 
upper part. Note 
the rubber eye- 
piece. 
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Model Aircraft Exhibition 


PRITAIN’'S first ational 
urcrait: exh tion 18 to De stages 
tin > wd Hall Lowet Rege 
Stree | \W i ] Mary 
1 Januar 141 ext 
It \ t i ‘ “ 1 greate 
ever held in Britai 
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* vil ind s 
unusual expel lenta I ‘ 

Phere are 1 W re than 500,000 act 
rodellers th sexe 1 
ina et clubs t i 
Brit Isles 


Brain Waves Photographed 

N instrument d loped | phvsicist 
A and phys logist call the nee 
rhal rl 


grap Is able detect an rec 





Dr. C. A. Beevers, F.Inst.P ( 
Universit Ed urg vill dem 
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nature of the propellant fuel “‘is a mili 
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Above is shown very clearly the negative angle of the flaps 
when used to brake diving speed. Notice also the clean 
undercarriage fairing. 


LTHOUGH for so long a period unjustifiably regarded 
by the uninformed as an ugly duckling, the 
Barracuda has proven itself again and again as a 

Fleet Air Arm fighting machine worthy of high praise. 

The Merlin XXXII engine which drives a Rotol four 
blade airscrew is mounted conventionally on cantilever 
bracings and is separated from the pilot's cockpit by the 
usual firewall. Pilot’s field of view forward and down- 
ward is particularly good, and rightly so for carrier opera 
tion. Immediately behind and below the pilot sits the 
observer / navigator (under and between the centre-section 
spars), wlio has a large perspex blister on each side to 
allow him downward visicn. Farther aft is the radio 
operator /air-gunner’s cockpit, with a pedestal seat capable 
of rotation so that access is facilitated to the various equip- 
ment. The three cockpits arc hooded with a continuous 
“‘ glasshouse,’’ through opening portions of which entry 
and exit is afforded. 


Tail Structure 


At the rear of the aft cockpit are stowed the flares and 
smoke floats, with the ejecting chute raking downwards 
beneath and behind the flare stowage is the massive 
built-up frame which takes the loading of the rear catapult 
spools mounted upon it. Rearward of this are the dinghy 
stowage and the D/ R master compass, with, beneath it, the 
deck arrester hook neatly housed in recesses in the under 
surface 

The extreme tat portion of the fuselage is a tubular 
braced framework carrying the attachment points of the 
fin, and enclosing the tail wheel strut and the transter 
linkage of the rudder and elevator controls. 

As may be seen the fin is of two-spar construction, sith 
pressed-sheet ribs and intercostal stringers, each spar carry- 
ing attachment fittings for carrying the tailplane which, 
itself, is of similar construction to the fin. Above the tail- 


THE FAIREY 


A Brief Review of the Salienfeatu 
‘ 


plane is fitted the fin tip, whilst hinged from the rear 
tailplane spar are the elevators, each of which is built up 
with light braced ribs attached to the torque tube, the whole 
being fabric-covered. Rudder construction is similar to 
that of the elevators 

Wing construction is conventional with extruded 
T-section boom and plate web spars to which are secured 
diaphragm ribs with intercostal stringers to which th 
covering skin panels are riveted. The centre section is 
primarily composed of the front and rear spar frames, which 
are attached to two hefty U-shaped frames in the fuselage 
between which the observer/ navigator sits ; at the outboard 
extremities of the centre-section spar frames are the pick-up 
fittings for outer plane-attachment; these members also 
incorporate the latch-pin mechanism for wing-folding and 
locking. 

Wing Features 


Wells in the underside of the wings accommodate the 
fuel tanks and the wheels and oleo-struts of the under 
carriage. Between the inboard and outboard fuel tank 
locations is the bomb bay structure, and, in this connection, 
lee-board wind deflectors are fitted at the outer extremities 
of the bomb bays in order to prevent the disturbed airflow 
round the bombs interfering with the working of th 
ailerons 

The wing trailing edge is hinged to the rear spar inboard 
of the aileron and can be folded back to facilitate wing 
folding. Beneath the trailing edges are carried the special 
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This special drawing by Max Millar shows the main constructional 


features and layout dispositions. Of particular interest is 


manner in which the torpedo load is taken adjacent to the 
undercarriage attachment points so that the very high local 
stressing is carried by the massive construction of the front 
fuselage framework, which structure also takes engine mounting 
loads. On the rearmost of the fuselage U-frames can be seen the 
front catapult spool, and it is worthy of note that the clever under- 
carriage design allows ample space for loading the torpedo in its slings. 
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‘ 
lien features of Design and Arrangement 
Fairey-Youngman diving-brake flaps which contribute so 
large ly to the Barracuda’s unorthodox appearance. These 
flaps can be set to varying positive angles in order to giv: 
enhanced take-off, landing, and manoeuvrability charac 
+ teristics. or they can be set to a negative angle to provide 
powerful braking when the aircraft is used for dive 
bombing 
Another unorthodox feature of the aircraft is the under 
RECOCNITION —<———_ 
LICHT ” NAVICATION 
: J | LICHT 
FORMATION * ea { _ 
KEEPING ? ATTITUDE LICHT 
_ ’ em DECK Span ~ 49ft. 2in, R-R Merlin XXX"! engine 
ees Length - 40ft. 6in, Rotol 4-blade airscrew 
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. Sika 
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‘ \. \ 
a" \ \ fuselage sides Retraction and extension 


F ——--—* action is by a hydraulic jack mounted trans 
(fuer) : ee versely, and when retracted the whol 

—_ ae undercarriage structure is housed to present 
4 a clean, virtually unbroken surface both to 


the wings and fuselage 
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Curtiss Double-Bubble 


The Commando Goes Back to Civil Transport : Experience 
Used in the New Version 


ACKED by considerable experience accumulated 

during this war in carrying war supplies to different 

parts of the world, the Curtiss-Wright Commando is 
coming back to civvy street. The aircraft is thus about 
to enter the third phase of its reincarnation. Originally 
designed for civil transport and called up for military 
duties some three years ago, the Commando now appears 
in a new version, redesigned to cater for the medium-range 
airline operator. 

Designated CW-20E, this civil version shows not only 
new features, such as a recessed nose design and improved 
field of vision for the pilot, but incorporates also a number 
of more fundamental alterations presumably based on 
operational wartime experience. These include more 
powerful engines, easily removable welded-steel fuel tanks 
and improved controls by the provision of aerodynamic 
balances and servo tabs on ailerons, elevators and rudders, 
all of which are of metal construction. The CW-20E is 
to be fitted with the latest radio and electronic directional 
and communication equipment. 

Powered by two Wright Cyclone Ci8-B-2 
engines of 2,100 h.p. each, the new Com 
mando has a maximum gross landing weight 
of 46,000 lb. with a maximum payload of 
12,430 lb. Cruising speed at 10,000ft. is 
242 m.p.h. and range 1,520 miles. The 
specification gives the span as 1o6ft. ; length 
76.51ft. ; height 21.7ft.; and the wing area 
1,360 sq. ft. 


The Curtiss Commando re-converted into 
the CW-2o0E post-war civil transport. The 
shadow along the fuselage is caused by 
the cross section, two circles intersecting, 
adopted as a light structure for pres- 
surising the cabin. 


MIXED BAG 
MERICAN-MADE equipment and German aircrait are t 


be used for the combined passenger pick-up service to b 
operated in Brazil. 


Lid, the Brazilian com 


Services Aereos Cruzeiro do Sul, 
pany, which operates 11,000 route miles with Ju 52s, is to 
carry mail and freight ¢o inaccessible points in the interior of 
the country with the help of American-built pick-up equip 
ment. fo start with, three Ju 52s are to be equipped with 


pick-up gear. 
PLANNING FOR FUTURE 
REPORT of a study conducted by an Advisory Committee 
of the U.S, De partment of Commerce made among others 


the following’ recommendation for post-war civil flying train- 
ing: (1) Continued encouragement of aviation education and 








ll 


The cabin of the CW-20 will have accommodation ranging 

from 36 to 42 passengers. The cabin floor is formed by the 

horizontal structure member between upper and lower 
fuselage cross-section circles. 

















Ihe carefully planned cabin provides accom- 
modation for 36 to 42 passengers, and is 
equipped with sound-proofing, air-conditioning 
insulation, etc. Since the aircraft was conceived 
as a combined passenger-freight carrier, consider- 
able care was taken in its functional design for 
handling loads. A space of 526 cu. ft. is provided 
for mail, express freight and luggage. The holds 
are placed in the lower section of the fuselage, 
forward and aft. Their low position and wide 
doors allow of easy access from the ground and 
facilitates loading and unloading operations 





LABEL ALL ALPEN PAE A. te 


flying experience in the secondary schools. (2) Immed 
preparation of a plan for a Federally aided flying training pro- 
gramme for college youth, in addition to any projects of the 
Army and Navy (3) All Federal assistance to be given on 
the basis of value to national delence needs through creation 


of a pilot personnel reserve, and (4) co ordination of all 
work under Federal programmes by a joint committce of 
\rmy, Navy and the Civil Aeronautics Administration 


CO-OPERATION WITH SWEDEN 


“T*ALKS conducted in Stockholm by the B.O.A.C. delegation 
with Swedish air authorities have been brought to a 
cessful conclusion 
Brig Critchley, who led the delegation, stated that 
talks have been limited to Swedi-h territory and that arra: 
ments have been made for a closer co-operation between the 
two countries both now aad after the war. 


Gen 
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Emergency Runways 


Special Landing Grounds for Damaged Aircraft : Ab Initio on a 
_ Halifax : Many Lives and Aircraft Saved 


N war flying there is always a number of aircraft which have 

suffered somewhat at the hands of the enemy or have had 

some mechanical failure occur to them. Apart from struc 
tural damage the most frequent troubles result in no brakes, 
no flaps, or the hydraulic system becoming unserviceable. Any 
of these troubles are likely to make it impossible for the air 
craft to get down on the standard 2,000 yd. x 80 yd. runway 
usually found on an R.A.F. airtield Furthermore, if one of 
these lame ducks happens to ‘‘ prang’’ in the middle of a run 
way, it may put that airfield out of use for the time being and 
all the other aircraft returning to that station would then have 
to be diverted 

lo obviate this trouble Bomber Command has built three 
specially designed and staffed airfields where shot-up aircraft 
can land under the supervision of controllers who are experi- 
enced in such matters. On these three airfields, only one of 
which has been in use for more than a year, no fewer than 
4,870 aircraft have already made emergency landings—more 
than the complete bomber force of the Lufiwaffe Although 
the original idea was conceived by Bomber Command, these 
special runways are, of course, open to all types of Allied 
iircraft operating from Britain. The first emergency landing 
ground to be built has to date dealt with 1,179 R.A.F. air 
craft, a further 1,227 of the U.S.A.A.1 

These special runways are impressive to see rhe one we 
visited is a metalled strip, 3,000 yd. long by 250 yd. wide, and 
there is a grass undershoot of 500 yd. and a grass overshoot 


of 1,000 yd As one of the controllers put it, ‘‘There is 
enough room for even a brakeless Mosquito to change its 
mind All three of these landing grounds are close to the 


coast, and observers are stationed at the appropriate places 
to warn the controllers of aircraft arriving in case the radi 
has been shot up and ceased to function. 


The runways are divided into three lanes, and one lane its 
left clear for the use of machines which are in such distress as 
tO be unable to warn the station of their arrival It might 
be termed an emergency-emergency landing strip. Control 
officers all have air experience, and it is part of their work 
to suggest to the aircrews the best manner to handle damaged 
aircraft. In other words, a pilot bringing in a Lancaster with 
fin and rudder shot away would, via the controller, be given 
the experience of all the other pilots who had landed Lancasters 
minus fin and rudder 

If a bomber crashes on the runway the wreckage can be 
cleared in 15 minutes, and there are special arrangements to 
fight fires. Three crash tenders are always in attendance, and 
if there is a big operation being made against a well-defended 
target, then the National Fire Service is warned and they send 
ilong a special detachment It is a proud boast they have 
that no one has ever been lost by fire alone. 


Attention to Aircrews 


Another side which is carefully watched is the welfare of 
the aircrews when they step out of wrecks After sympathetic 
interrogation they are fed and put to bed rhe station doctor 
looks on to watch for anyone requiring more than just ordinary 
care Not only damaged aircraft land here, but also those that 
may be functioning perfectly well but which have members of 
the crew wounded These land, hand over the casualties for 
immediate attention, and then proceed to base 

As would be expected, the spectacular is ordinary at these 


emergency landing grounds Here are just a few incidents 
representative of hundreds of others. \ Mustang had 


sustained a direct hit in the wing, leaving a hole 6ft. in dia 


meter, and the pilot was not sure whether the undercarriags 
was sound. He put the legs down and then bumped them on 
to the runway to test them. Finding them all right he tried 
to land, but each time he slowed down the wing with the hole 
stalled first. Without more ado he flew the Mustang right 
down on to the deck and held it there until it stopped 

[The most extraordinary ‘‘landing’’ of all took place last 
September. Shortly before eleven o’clock in the morning the 
pilot of a Liberator called up Flying Control to say that his 
rudder was out of action, the starboard undercarriage unlocked 
and the aircraft generally very unstable. For nearly two hours 
the airfield kept in contact with the pilot, giving him advice 
as to the best way to handle the aircraft. But by that time 


the aircraft was in a worse state than before ind it wa 
igreed that the pilot and his crew should bale out 

rhe aircraft was then some twer miles from the runway 
rhe pilot was told to bring it back towards the airfield, droy 
the crew near the runway, and then head the aircraft towat 
the sea before he baled out himself No sooner had he jumped 
than instead of setting quietly off in the safe direction of the 


sea, the aircraft began a series of aerobatics, including violent 
{ ‘ 








stalled turns over le runwa vith the engines flat ut It 
vas only two thousand feet over the runway ind after coming 
lown to fifteen hundred feet t went round and round the 
camp rhis went on for nearly ten minutes t last the ta 
fell off—it fell conveniently into the salvage dum] ind the 
iircraft landed ’’ itself in a heap on the runw 
dramatic was the landing of a Halifax on 
At halt-past ten in the morning the airfield 
t ulrcraitt was making for the runway and that 
the captain was seriously injured. | twenty minutes not g 
more was heard, and then the crew called up the controller on 
the R/T It appear 1 that ti pil t had f nted through k 
f blood and that the aircraft was being flown by the navi 
gator When the Halifax was near the runway the controller 
egan to instruct him hurricdly in how to handle the flaps 
nd the undercarriage 
A Flap with Flaps 
While this was going on an experienced pilot of another 
Halifax belonging to the station offered to go up and lead the 
uircraft down on to the runway He took off, found the air 
craft, and began telling the navigator, who was still at the 
controls, what to do Everything went well until the navi 
gator was told to lower the flaps Sut instead of approaching 





the runway at landing speed, the aircraft suddenly shot up into 
clouds and 





was lost Ihe second Halifax followed, and 
ifter some minutes found the first and the instruction began 
ill over again 

rhe two Halifaxes flew in somewhat erratic formation, s« 
erratic that at one point the navigator was warned that he was 
five miles out to sea and only twenty feet above the water 
But eventually the pilot of the second aircraft managed to get 
the navigator into a normal circuit and talked him on to the 
ground 

One afternoon during the airborne landings at Arnhem th 
iirfield was very busy Early in the afternoon ty 
iad their tow-ropes broken and they both crash-landed on the 
runway They were followed at intervals by five Dakotas 
i Stirling and four Liberators, all damaged while flying over 
Hollande Then a minute before six o'clock a Liberator came 





in with the nose wheel retracte When the aircraft touched 
down, the nose scraped along the runway and the Liberator 
burst into flames 

While three fire tenders were fighting the blaze four more 
Liberators landed within a few minutes, and a fifth one, with 


his port tyre flat, swung away across the runway 


rhe pilot 
of-yet another Liberator called up the station to say that he 


} 


but he managed to land safely 


could not lower the nose wheel 


n the grass oversnoot Soon afterwards another Liberator 
reached the camp with the left leg of the undercarriage un 
locked It ran past the blazing Liberator and eventually 


came to rest with smoke pouring from the fuselage A fire had 
woken out, but this was quickly put out, although not before 
inother Liberator, with a doubttul undercarriage and no brake 
pressure, had been given leave to land rhe pilot told his 
crew to bale out just before the aircraft reached the « imp and 
got his aircraft down safely. It landed on the grass overshoot 
where it was joined by another Liberator which had no brake 
pressure. During this extraordinary afternoon the airfield dealt 
vith nineteen aircraft, all of them damaged, and two gliders 

Another busy day was the one on which, between 11 a.m 
ind 7 p.m., no fewer than 85 emergency landings were made on 
vccount of fog The station has special arrangements for com 
ating this evil 

Four-engined bombers have been seen to do complete cart 
vheels and yet the crew of seven sustain nothing more severe 
than scraped knuckles and a few bruises. Other cases have 
been more tragic, but of the thousands of landings made at the 
E.L.G. which we visited, only a very few aircraft had been 
taken off the runway in an irreparable condition.—J. Y. 
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Civil Aireraft Engines 


Importance of Economic Aspect 


: Engine Designer Controls 50 


per Cent. of All-up Weight of Transatlantic Aircraft 


By JOHN W. MORRISON 


“INCE the outbreak otf hostilities the fighting Powcrs 
S have produced about a million aircraft engines of 
1,000 h.p. and over to the value of some £3,500,000,000. 
To achieve this vast production the motor industry has 
had to be called in to boost the already expanded output 
of the aircraft industry. Expenditure on machine tools 
alone has become a sizeable item in the cost of the war. 
In addition, vast sums of money have been poured out 
in research and development all over the world in the 
quest for still more powerful and better engines. For the 
time being, at any rate, the aircraft engine industry is 
ranged with the giants. 

Now that this global upheaval has begun to show signs 
of subsiding, it is time to consider how best we can make 
available the massive knowledge gleaned from war experi 
ence in engine design, fabrication and operation and pre 
cisely apply it to the pursuits of peace. 


War Hazards—Peace Safety 


In wartime our airmen are bound to accept the hazards 
of flight with stoicism ; in peacetime safety in transit for 
the air traveller must be something of a religion to the 
airline operator if he hopes to remain in business. No 
detail, however small or seemingly trifling, that may make 
its contribution to safety in flight can be overlooked with 
impunity. The airline operator has to assuage man’s ages 
old fear of the unknown with an unblemished safety record. 
The inculcation of safety consciousness into all and sundry 
is his special pigeon; he must have the unquestionable 
support of the aircraft industry behind him. 

It must be clearly understood that if air transport is to 
fulfil its true rédle in the future, it is very essential that 
it should be made available to the mass of the people at 
a price they can afford to pay, and not be reserved for 
the affluent few, as has too often been the case in the past 


(Below) The 18-cylinder, 2,300 h.p. Wright Cyclone engine. 
Capacity is 3,350 cu. in. Diameter 55in. (Right) A 
three-quarter front view of the Wright Cyclone*®C 14A 
engine of 1,600 h.p. 





A 1,200 h.p. Pratt and Whitney $4 C4-G Twin Wasp engine 
being installed ‘n a Liberator. 


In other words, if we are to avoid stultification of progress, 
it will automatically become imperative to give utmost 
priority to the economic aspects of flight. 

The engine designer controls something like 50 per cent 
ot the all-up weight of a large transatlantic aircraft, as 
against 35 per cent. directly controlled by the aircraft 
constructor. Only about 8 per cent. of the remaining 15 
per cent. is available for payload. Thus it will be seen 
that the aircraft engine designer completely dominates th« 
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ONE of the most important aspects of post-war civil aviation is the 
power plant. Upon it depends largely the design of aircraft, and, as 
the author points out, the engine man completely dominates the 
economic side of long-range flying. We have previously dealt with 
this subject as follows: * Civil Aircraft Engines,"’ by Sqn. Ldr. C. H. 
Potts; August /Oth, 1944. Summary of talk to R.Ae.S, on civil 
aircraft engines, by E. W. Hives, November 23rd, 1944; and “A 
Civil Power Plant,"’ by C. A. H. Pollitt, December 7th, 1944. 


economic side of long-range flying. Over Empire stages 
of 2,000 miles to 2,250 miles, total engine installation plus 
fuel and oil amount to 42-43 per cent. of the total weight 
of the machine. Here again, the engine designer controls 
a higher proportion of the weight than the aircraft con- 
structor. The small feeder-line types are about the only 
cases in which a higher proportion of the total weight of 
the machine is controlled by the aircraft constructor than 
by the engine firm 

Complete power-plant weight as a percentage of the 
loaded weight of the aircraft varies from 10 per cent. in 
the case of the largest flying boats to as much as 40 per 
cent. for short-range fighters. This wide discrepancy is 
largely explained by the fact that the power loading of 
the flying boat may be in the order of 17 lb./b.h.p. as 
against 4-5 lb./b.h.p. for the most powerful fighters. 


Weight Percentages 
Whereas it is difficult to fix on a target percentage weight 
for the power plant, because of the large number of 
variables involved, it is yet possible to instance specific 
examples by quoting wing and power loadings; static 
thrust of airscrews ; operational altitudes ; still-air ranges ; 
climatic conditions ; etc. Two examples are given below: 


TYPE A B 
A.U.W. ss - -- 514 tons 8} tons 
Wing loading “e -- 50 Ib./sq. ft. 30 Ib. /sq. tt 
Power loading at T.O, .. 11.54 1b./h.p 9.5 Ib./h.p 
Still-air range - «+ 3,000 miles 500 miles 
Operational altitude és 15,000 to 20 oooft 5,000ft 
Target weights -- 15.6% of A.U.W 19°, of A.ULW 
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Bristoi 


valved Perseus of 890 
h.p. and (right) the 


vaived Pegasus 





In the space of a short article it is impossible to con 
sider in any detail the thousands of parts that go to make 
up a complete engine installation, or the weight that could 
reasonably be saved by a critical examination of them ; 
nevertheless, very substantial savings have beén made and 
will continue to be made By substituting light alloy 
for copper in radiators and oil-coolers a saving in weight 
equal to something like 5 per cent. of the complete power 
plant weight has been achieved in the case of two American 
fighter aircraft. In a 10,000 h.p. installation the amount 
of weight that could reasonably be saved by rigid contro! 
would be from 500 lb. to 1,500 lb., according to the make 
of engine involved. 

Improvements in engine alimentation may yet prove to 
be the best of all methods for enhancing economy. When 
Pan American Airways began trans-oceanic operations more 
than a decade ago, so impressed were they by the need for 
substantial reductions in specific fuel consumption that they 





Above) A rear view of 
the 860 h.p. Bristol 
Aquila. It is a sleeve- 
valved engine of 950 

cu. in. volurre. 
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engine. 
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instituted an independent investigation into the subject 
From that day to this they have never lost an oppor 
tunity of reminding the engine firms of the overwhelming 
importance they attach to low consumption. Reduction in 
specific consumption from 0.49 lb./b.h.p./hr. to 0.40 
lb. /b.h.p./hr. has so far been effected ; a further reduction 
to 0.36 lb. /b.h.p./hr. is hoped for in the next few years. 

On a number of occasions fuel consumption rates of less 
than 0.3 lb./b.h p./hr. have been recorded ; in one uncon- 
firmed case an engine running on a butane propane fuel 
achieved 0.26 lb./b.h.p./hr. repeatedly. Operating with 
a very high compression ratio, the Aspin engine is stated 
to have returned 0.29 lb./b.h.p./hr. on the test bed. A 
fuel consumption figure of 0.292 Ib. / b.h.p./ hr. was claimed 
for the Coatalen diesel. The highest specific consumption 
rate that might be described as being in any way satisfac 
tory would be 0.42 lb. /b.h.p. /hr. at half power in moderate 
supercharger at 10,000ft. 


Fuel Technology 


From what study the writer has made of progress in 
economic consumption rates over a longish period, the im 
pression is gained that fuel technology is the most impot 
tant aspect of the problem. Next one might instance head 
design and valve actuation permitting of very high com 
ratios. Direct petrol injection, continuous injec 
tion into the eye of the impellor, balanced induction mani 
folds and the like do not appear to have affected the whole 
picture as much as had been hoped [he negative effect 
of high boost pressures is most marked; the same may be 
said for two-speed two-stage superchargers. 

\ civil aircraft engine may be described as one the 
development of which has been radically influenced by the 
airline operators. A civil engine is—or at least it ought to 
be—designed to provide the utmost degree of reliability 
for long operating periods between overhauls ; low fuel con 
sumption; good accessibility, and ease of maintenance 
For high-altitude operation, exhaust-turbo superchargers 
are likely to be demanded on the score of fuel economy. 

In his article on Civil Aireratt Engines (Flight, August 
10th, 1944), Sqn. Ldr Potts rightly drew attention to the 
importance of long operating periods between top over 
hauls. The overhaul life of an engine is a very good index 
of its’ reliability ; long periods between overhauls presup 
pose a low rate of wear. The 750-hour period quoted by 
Sqn. Ldr. Potts may well become a definite requirement 
in the near future. 

In America the airline operator had very much 
greater influence on engine development than has been the 
in this country Hence we may expect to find that 
typical American aircraft engines operate for long periods 
between overhauls This is certainly true in the 
the Pratt & Whitney Twin Wasp—an extensively 
used by the airlines of the U.S. 

The Twin Wasp has undergone a more than usually long 
period of refinement in, detail at a ‘‘ frozen’ rating 
of 1,200 h.p., while the ratings of most other engines infiu 
enced entirely by military demands, which are unceasing, 
are constantly being ‘‘ bumped up.”’ It is typical of Pratt 
& Whitney practice that the need for an engine of around 
1,400 h p. was met, not by boosting the R-1830 series to 
the required figure but by the introduction of the new 
R-2000 engine with cylinder bore presumably increased 
frorh 5}in. to 5fin., the stroke remaining at 5}in 

Anyone who has made a close study of engine character 
istics can hardly have failed to note that whereas the maxi 
mum M.P.S. of nearly all engines in the 1,000-2,000 h.p 
class is appreciably in excess of 3,000 ft./min., the max 
M.P.S. of both the R-1830 and R-z000 Twin Wasps falls 
below 2,500 ft./min. (actual figure for both engines 2,475 
{t./min.). Can anyone doubt but that this considerable 
reduction in rubbing speeds has a profound bearing on 
longevity? 


pression 


has 
Cast 
case ol 


engine 


power 









DECEMBER 


21ST, 





1944 


































The Wright Cyclone Cg-GB nine-cylinder radial which has 
a power output of 1,100 h.p. for take-off. 


radial air-cooled 


rhe Wright Cyclone series of engines 
have also been extensively used by airline operators i 
many countries and by Pan American Airways. Notablk 


improvements in cylinder design and fabrication for thes 
engines have resulted in increased powers throughout the 
range, powers and specific outputs below :- 


( YCLONE oO i LONE 14 (yc E I 
Max power b.h.p 1,305 1.900 > 200 
b.hop per cyl ee 151.0 135-7 12) 
b.h.p. per sq n. of 
pistor rea 5.15 1.0 4.34 
[The Cyclone g is about the only high-duty single-row 


radial 
It was 


now in production and still under development 
intended that the Cyclone 14 should replace the 
9g for the Flying Fortress bomber ; however, technical diff 
culties must have been encountered in the two-row installa 
tion, for we now find the latest marks of the Fortress with 
Cyclone 9s [The manner in which specific outputs tend 


to taper off with increase in number of cylinders is 
strikingly evident in the Cyclone engines. It is also in 
teresting to note that the specific weight of the single-row 
engine is less than 1 Ib h.p. and its specific fuel con 
sumption is 0.41 Ib. /b.h.p./hr 
British Radials 
Owing to military requirements for higher power, th 


British single radial engine has vanished from tl 
scene in the over 1,000 h p. categories. The now obsoles 
cent Bristol Pegasus single radials have given 
service on Empire flying boats for a number of years 
Overhaul life has been pushed up to around 500 hours 
a very creditable figure. For civil duties the Pegasus X 


was derated from a military engine speed of 2,600 r.p.m 


TOW it 


row 


good 
g l 


(M.P.S. 3,250 ft./min.) to 2,475 r.p.m. (M.P.S. 3,09 
it. /muin.), 

In so far as the future of British civil-rated engines of 
1,000 h.p. is concerned, a bang up-to-date deve lopment 
of the Bristol Perseus g-cyl. sleeve-valve radial might 


provide a good solution; the more so if it should prove 
practicable to reduce the engine stroke to 54 in., with 
consequent reduction in cowled diameter and M.P.S 


Specifice weight need not exceed 1 Ib./h.p.; air intakes 
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nd oil-cooler intakes could probably be arranged within 
the engine cowling. 

Since there are good grounds for supposing that a power 
output of 850-900 h.p. per engine would be adequate to 
meet the power requirements of feeder-line aircraft, there 
is the possibility that the Bristol Aquila 9-cyl. radial 
could be revived to good purpose. Sir Roy Fedden has 
mentioned an output of 860 h.p. for the Aquila when 
operating on fuel of roo octane number. An impression 
of the economic merit of this engine may be gained from 
a comparison with the pre-war Perseus XIIc as applied to 
the D.H. Flamingo and modified Short Empire boat. 


Perseus NII[c Agvuita (Post-war) 


may be gleaned trom the tabulated figures given below: 


Weight Saving :Bare engines (Ib.) ; oo Sam 
Airscrews (wood blades oo se 
Cowling, engine mtg., et —— 
Wing Structures mt 50 
Lower specific consumption and 
reduced drag of nacelle . 150 
Total 1,000 Ib, 


The inverted air-cooled V-8 has been claiming an in 
creasing amount of attention during the last few years 
Mr. D. R. Pobjoy designed a very attractive little engin 
of this type with sleeve valves and monobloc casting for 
all cylinders, together with the major portion of the crank- 








Bore and stroke (in.) .. 5} 6} 5x53 case. Such an engine might become popular for feeder 
Swept volume (cu. in.) .. 1,520 950 line work on account of its low frontal area, suitability for 
Takggoff power .. .. 855-800 h.p 860 h.p. normal and reverse-flow cooling and ease of accessibility 
Piston area power . 3.81 h.p./sq. in. 4.86 h.p./sq. in In this engine the combination of a fairly high solidity 
Drv weight bare (Ib.) 1.110 850 airscrew and high thrust line makes it possible for a 
: = . Pa 7 mechanic to service all plugs whilst standing on the 
Diameter (in.) .. . 52 46} Brief pz piug mt 
Fuel Octane No R- on grounc srief particulars of a typical engine are: 
Most econ. fuel consump- Bore and stroke 5.4in. X 5in. 
tion 43 ib./b.h.p./hr yt Ib-/b.h.p./hr Swept volume . .* .* . g10 cu, In 
Take-off power ‘ a6 aw 860 h p. 
. . ; : Piston area powei 4.60 h.p./sq. it 
Some idea of the amount of weight that might be added Dry weight bare & a 950 Ib 
to the payload of a hypothetical Aquila-engined Flamingo Cowled diameter - a .. = 36in 
(To be concluded next week) 
S.L.A.E. MEETING been the end point fer trans-Atlantic air service, and, for the 


A T a meeting of the council of the Society of Licensed Air- 
craft Engineers recently, it was reported that the member- 
ship now numbered 854 and very shortly it is hoped that about 
100 members will be added from the Durban Society. There 
are nearly 2,000 licensed aircraft engineers registered, and a 
special effort is being made substantially to increase the 
Society’s membership and make it truly representative. 
rhe following members of the council of the Society represent 
the various areas in Great Britain: Scottish, F. W. Hopkins, 
Prestwick; North Ireland, J. C. Corlett, Niarbyl, Co. Down; 
Northern, A. W. Webb, Derby; Midland, R. R. Payne, Cod- 
sall (Staffs); South East, W. W. Gilham, Woking; South West, 
W. J. Andrews, Swindon. 


CELEBRATION AT PRESTWICK 
"THE fourth anniversary of the North Atlantic Aiz Ferry— 
which Captain Maurice Gill signalised by making the 
istest ocean crossing of all time with a Canadian-built Mos- 
juito—was celebrated at Prestwick with a dinner given by 
scottish Aviation, Limited. The company included represen- 
tatives of most of the Allies, and nearly every nation now 
using the Northern Terminal—General E. 5. Hoag (Command- 
ing General, European Division, U.S.A.T.C.), eight of the Air 
Attachés (Lt. Col. Huang Pun-Young, Air. Cmdre. B. J. 
Kwiecinski, Major T. Samarin, Col. A. Hecksher, ce. Gee. 3. 
Kalla, Grp. Capt. M. Kinatos, Col. Savitch, Col. M. M. 
rurner), Capt. Gill and Capt. W. L. Stewart, who recently 
made his hundredth flight on the B.O.A.C. Return Ferry. 
Grp. Capt. The Duke of Hamilton, chairman of the company 
which founded Prestwick and has continued to provide its 
nultifarious services under Air Ministry contract, presided 
The guest of honour was Col. Walter Elliot, M.P., and in a 
characteristic after-dinner speech he paid tribute both to the 
achievements of Allied air transport and to the contribution 
which Prestwick has made to wartime aviation. He also made 
plain the importance which Scotland and the present users of 
the Prestwick terminal attached to it as a centre of post-war 
perations 
‘*We feel and believe,’’ Col. Elliot said, ‘‘that both for the 
short hauls and the long hauls the place on which we’ stand 
now is pre-eminently suitable, on account not merely of 
weather but of geographical location. In Scotland we do not 
intend to find ourselves by-passed in this new development 
which is coming-along. In the past we have suffered from the 
fact that we were not able to seize the opportunities of land 
travel as exemplified in the motor car, but here we have had a 
hand in the new development of transport in the air and we 
do not intend to lose our grip. For four years past this has 


benefit of people who are talking of what they are going to cd 
—we hear murmurs even here of what is intended at Blackpoo! 
and elsewhere—w may point modestly to what we have 
done. 

The Duke ci Hathilton added that Scottish Aviation intended 
to play tts part in commercial aviation on world air routes 
It was an aviation company, in aviation lor aviation’s sake 
three-quarters of the directorate were aviators, and as such 
they felt that they could contribute substantially to the future 
of commercial air transport in co-operation, good will and 
friendship with the rest of the world 

CAIRO NON-STOP 
DIRECT non-stop flight trom London to Cairo in 10 hours 
4 25 minutes has recently Leen completed by a four-engined 
York aircraft of R.A.F. Tiansport Command 
average speed of 238 m.p.h. for the 2,480 miles journey 

Taking off with a crew of six trom an airfield near London 
at 12.10 p.m., B.S.T., the York landed at Cairo at 10.35 p.m 
B.S.T. It was the first time that a York has made the triy 
non-stop, and probably the fastest journey between the tw 
capitals made by any four-engined aircraft 

Ihe York was flown by Sqn. Ldr. W. L. Watson, D.F 
of Newcastle-on-Tyne, with Fit. Lt. | Wright, D.F.C., of 
Coventry, as second pilot, and F/O, ¢ R. D. Tucker t 
grisbane, Australia, as navigator. 


LEND-LEASE IN REVERSE 
| gpee than 2,000 aircraft and 500 Horsa gliders tor D-Day 
operat ns were included in the “reverse lend-lease 
material which Britain nas supplied to America and to which 
President Roosevelt referred when he recently 
17th Lend-Lease Report to Congress 
The total value of our reciprocal aid to the U.S 


30th, quoted 
£837,000,000, which is three times the total for a year ago 


This is an 


presented ht 


up to Jun 


1944, was at $3,..345,000,000 or ibout 


The biggest single item in an imposing list was $440,000,0« 
(about /110,000,000) for 8th and oth Air Force bases, but a 
significant proportion of supplies trom India was aviatior 


petrol and other petroleum products drawn from Britist 


resources in the Middle East 

Among the ‘‘invasion’’ equipment supphed to our Ameri 
allies were large numbers ot what are now referred to as Jerry 
cans '’—flat-sided 5-gallon petrol cans easy to pack and tran 
port in large numbers—which were flown to Normandy after 
D-Day in cargo and even combat aircraft hese cans got 
their nickname because the idea was copied from the type of 
petrol cans which proved so very useful to R« mmel during 
the earlier phase of his North Africa campaign 
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“That makes five | 
planes to your credit | 
all ours!’ 
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‘“Where the ’ell’s me cup 0’ 
tea.’’—( Air Mail) 
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“ All I know is I’m 
supposed to lug it 
over to the airstrip ; 
nobody said nuthin’ 
aboutloadingitonthe 
truck.’’—( Flying) 





“TI think our artificial 
horizon must be on the blink 
again.’’—( Flying) 


¢ 
‘ — 
‘(In the interest of pro- : ' 
duction, Miss Powers, 
you must remember 
that kere you are not 
\. a woman.”’ Flying) 






















A 


Few Samples 





of Anglo- 


American 





Humour “T agree, it’s just the map we need, but we 
simply haven’t the wall space.’’—({Air Mail) 
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Please throttle back before dis- 
connecting starter mechanic. 












“ Yes, that steam is pretty, isn’t it, 
Paine ? Shall we open the radiator 
flaps while there is still some 
coolant left?’ 














“That Tiger seems 
hard to catch, Paine. 
Would you make ’ 
sure that our flaps 
and radiator shut- 


ters are right up and 

55 our bomb doors are —< 
closed. And you rad 
might wind in that — *< 








acrial cadet 








With minimum revs and | 
just adequate boos! 





To keep up their speed * 
to one-eighty, i 









This perilous pair keen } 
their place in the air 


















In an atmosphere cordial 
and matey. 






Though unfortunate 
Paine is checkmated 





er 










And continue patrolling = 
the ocean. an! Sipe 


Nene? 
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Some light-hearted 


again, j ' , 
i } Beost high, revs low, } 
And his chess never won } You'll be surprised how far you'll go | 
him promotion, | Fly at rated height and trim it, | 
; , . , + | 
He has leisure galore, & Stretch your journey to the limit j 
set the pieces once et. 
more ee 5 
















sketches, by ‘‘ Koz,”’ 
from a De Havilland 
booklet for the tear- 
less guidance of 
Mosquito pilots. 













eS. a “The last man who used 
= a 400-lb. bottle on a 
40-lb. tyre actually 
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Ost the bones wee the noes and 


, “Ugh petro} toe — home to have 
0 roost 




























“Just look at the 
mud and exhaust 
all over our nice 
flaps! Reely, Paine, 
you did ought to 
have raised them 
after we slowed 
down.”’ 





ISREGARDING the ethical and military considera 
the new German weapon V2, a 
must be 


tions raised by its use, 

drawing of which we published last week, 
acknowledged as an outstanding technical development. 
Before the war a considerable measure of success had been 
achieved with relatively small meteorological rockets using 
liquid propellants but, so far as is known, nothing of the 
size and range of the present rocket had been attempted 
Since medizval times there has been continued specula 
tion on the possibilities and prospects of flight into space 
ind not a few unscrupulous hoaxes have been perpetrated, 
but only in recent years has increasing knowledge of fu ls, 
combustion, metals, mechanisms and meteorology 
the abstract proposals to the stage of practical experiment 
The German rocket has been developed beyond th 
mental stage to practical operation. 

No new physical, chemical or mechanical principles are 
disclosed. German scientists have been investigating the 
possibilities of giant rockets for more than twenty years. 
Painstaking calculations and designs for even more am- 
bitious projects had been made long before the war, but 
virtually no encouragement or support was available The 
German Rocket Society, quite an unofficial body of enthu 
had a precarious existence, and was compelled to 


raised 


exper, 


siasts, 


stage demonstrations and co-operate with film companies 
experiments 


in order to raise funds to continue 
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The German Rocket a Notable Technical 


Achievement of Insignifican ilitary Value 
Ach t Insig t Military Val 


By F. C. SHEFFIELD 


When the Nazi Party seized however, 
development of rockets as potential weapons was wel 
appreciated, Research and experiment were brought undei 
State control, ample funds and facilities were 
able, and full support Most probably full 
support ’’ could be better expressed as considerable pres 
sure exerted on the individuals concerned to hasten their 
work and produce results. It is to the credit of certain of 
these individuals that they refused to prostitute their 
scientific training and experience to the ruthless war aims 
of the Nazi Party, though this decision brought them into 
disfavour and even personal danger, and eventually mad 
it imperative for them to seek refuge in other countries 
Nevertheless, the work was pushed on and, considering 
the virtually unlimited resources available since 1933, some 
idea of the magnitude of the task can be imagined when 
it is remembered that not until 1943 had practical solutions 
been found for all the manifold problems. Even now 
there is reason to think that the V2 rocket was used opera 
tionally before development work on it was finalised. The 
anxiety of the Nazis to find new ‘“‘ Victory 
well known. 

rhe Vi flying bomb, o1 


powe ce 


made Val 


was given. 


we ape ns is 


doodlebug, was cle verly con 


ceived and ingeniously designed for cheap and_ rapid 
production A long-range rocket is an entirely different 
proposition It is more difficult to manufacture and much 


weighty and bulky 
transport 


Completely assembled the 


more 


V2 rocket is 46ft. in length 
and the cvlindrical — shell 
casing is 5ft. 6in. diameter 


The four large stabilising fins 


on the tail section add c 
siderably to the bulk Total 
weight when fuelled ready 
for launching is approx 


mately 12 tons 
metric tons of 


2,200 Ib. 
Ethyl Alcohol Fuel 


In fiction a rocket-ship is 
usually prope lled bv a secret 


presumably 


1,000 keg 


liquid or gas possessing truly 
phenomenal thermal chara: 


teristics, invented by a mvs 
terious, peculiarly attired 
scientist Truth is strans 
than fiction, however, 


Retrieving the rocket motor 
and the hydrogen peroxide 
tank. The exhaust nozzle 
with its external ring con- 
duit is uppermost. 
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the German rocket has no such 
magic fuel. Prosaically, it is 
ethyl alcohol which, it must be 
conceded, is admirably suitable 
for the purpose. The primary requisite of a rocket fuel is 
a high exhaust velocity on combustion, and the theoretical 
maximum for alcohol is 4,180 m. /sec. 

Hydrogen, methane, petrol and benzene will all yield a 
higher velocity. Hydrogen is the best in this respect, with 
a maximum velocity of 5,170 m./sec., but at this figure 
combustion is unstable, and for smooth operation it must 
be used in excess of theoretical requirements. This is 
wasteful, lowers the exhaust velocity and increases tank 
size and weight. Even in liquid form it is very bulky, 
weighing only 0.1626 lb. per cubic foot, and must be main- 
tained within the narrow temperature range of —252 deg. 
C. and —259 deg. C. to avoid gasification or solidification 
respectively. 

Incidentally, the high explosives, such as nitro-glycerine, 
nitro-cellulose or dynamite, have lower exhaust velocittes 
than alcohol and are extremely difficult to control. It 
is unlikely that the theoretical figures of velocities result- 
ing from complete combustion are realised in practice, as 
this would imply 100 per cent. efficiency. Probably a 
velocity of from 2,000 to 2,500 m./sec. can be taken as 
a reasonable estimate. 


V2 





Five Tons of Liquid Oxygen 


For the combustion of the fuel oxygen is required. This 
is carried in liquid form and must be held between tem 
peratures of —183 deg. C. and —252 deg. C. 

A factor worthy of consideration is the oxygen require 
ments for complete combustion of the various fuels. 
Alcohol needs twice, petrol 3.5 times and hydrogen eight 
times the quantity of oxygen, proportioned by weight 
Thus less oxygen and consequently smaller tank space is 
required for alcohol fuel, and the saving of weight and 
bulk is probably more advantageous to the general design 
than the slightly better exhaust velocity of petrol. Alcohol 
and liquid oxygen would seem to be a logical choice. 

In relatively small rockets it is possible to raise pressure 
in the tanks with an inert gas such as nitrogen or carbon 
dioxide, but for large rockets the weight of tanks of ade 
quate strength would constitute a serious disadvantage 
The more attractive alternative method used by the Ger- 
mans is to carry the fuel in light tanks and employ pumps 
to raise the pressure of the fuel as it is transferred. 
Actually, the fuels are carried in two large cylindrical tanks 
made of aluminium alloy. The tanks are about the same 
size, and each has a capacity of approximately 155 to 160 





—— 


Looking into the exhaust nozzle. The fuel injectors, out 

of position, can be seen at the back of the combustion 

chamber. Note the markings from the ring conduit jets 
near the mouth. 
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Close-up of the combustion chamber head with the eighteen 
fuel injectors and remains of the connecting pipework. 


cu. ft Alcohol and liquid oxygen weigh 49.12 Ib. and 
70.2 lb. per cu. ft. respectively, and the reported full charg 
is 7,500 lb. alcohol and 11,000 Ib. liquid oxygen 

Che pumping unit is one of the most interesting features 
of the design. As may readily be appreciated from th 
photographs, it is not a hastily conceived or cheaply con 
structed mechanism On the contrary, its component 
bear ample evidence of most careful design and production 


It is essential that the pumps be relatively light and com 
pact. Hydraulically they must be of high efficiency, as 
they have to transfer and raise the pressure of a larg: 


volume of liquid in a remarkably short period of tim: 
he power unit to drive the pumps also presents problems 
as it must be capable of developing its maximum output 
almost instantaneously and operating at continuous full 
load. All components will be suddenly and highly stressed 
but, it must be remembered, they are only required to 
function for a minute or two 


Turbine-driven Fuel Pumps 


A solution has been found in the use of purely rotary 
components. Pumps are of the centrifugal type, and the 
power unit is a turbine. Moving parts are relatively light 
and well balanced and can be rapidly accelerated without 
danger. Mounted adjacent to the pump unit is an egg 
shaped tank which contains concentrated hydrogen 
peroxide, and a smaller tank holding a solution of calcium 
permanganate. Presumably these fuels are under pressure 
and when combustion is effected in a small generator they 
produce superheated steam to drive the turbine. The steam 
is apparently delivered by a branched conduit, heavily 
lagged with glass wool, which leads to what may be termed 
a manifold ring bolted to one side of the turbine casing 
From an internal annular chamber the steam passes through 
the bladed guide ring, assembled in segments, to the bladed 
turbine rotor 

As an what may be expected from such a 
unit it is of interest to recall the oxy-hydrogen 
generator invented by Rudolph Erren, a German domiciled 
in England before the war. The writer, in 1937, witnessed 
a demonstration of this generator, which 
cylindrical combustion chamber of steel, approximately 
8 in. long and gin. diameter. At one end a flanged 
cover carrying oxygen and hydrogen injectors, and an elec 
tric glow-plig for ignition ; at the other end was the exhaust 
For the intended purpose—driving a _ torpedo 
engine—a small quantity of water was carried-in with the 
oxygen, which under a pressure of 570 Ilb./sq. in 
Hydrogen was compressed to 500 Ib./sq. in., and both 
elements were in the state On simultaneously 
opening the cocks there was an immediate generation of 
steam and in approximately 1.5 seconds the generator was 
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delivering saturated steam at 
a pressure of 400 ]b./sq. in. 
From this small unit, it was 
claimed, 400 h.p. was de- 
veloped; a later, modified 
unit of the same size was 
credited with 550 h.p. For 
torpedo installation the gen- 
erator could be built to 
weigh slightly under 1o Ib. 
One may be sure the rocket 
turbine has an output well in 
excess of 500 h.p. 

Alcohol and oxygen are 
piped from the pumps to 18 
nozzles in the part-spherical 
end wall of the combustion 
chamber. They are arranged 
in evenly pitched concentric 
rings of six and_ twelve 
nozzles, but it is not possible 
from available information to 
state definitely which are for 
alcohol and which for oxygen. 
At its delivery end each 
nozzle is convex and drilled 
to provide, apparently, 
twelve sharp-edged jet ori- 
fices arranged in two stag 
gered lines. Presumably the 
jets would be aimed towards a common point or 
points in the combustion chamber and to _ provide 











a so-called ‘‘ concentric combustion ’’ zone. By this means 
oxygen is surrounded by fuel and the danger of burning 
the walls of the chamber thereby reduced To this end 


the six inner nozzles may deliver oxygen and the twelve 
outer nozzles alcoliol: The small flanged unit shown on 
the right of the picture of the dissembled pumping unit 
is a distribution block for*the oxygen system. 

Hitherto it has been regarded as necessary to cool a 
rocket motor: this was usually effected by circulating the 
alcohol fuel through the jacket before injection. In this 
instance one must infer that the combustion chamber and 
the venturi-shaped exhaust nozzle are double-walled, 
although this is not particularly evident from the photo- 
graphs. The flanged connection in the centre of the head 
of the combustion chamber is possibly an inlet or outlet 
for alcohol for cooling purposes. In the official diagram 





The complete pumping unit. A single rotor turbine, located 
centrally, drives directly the liquid oxygen pump (above) 
and the alcohol pump (below) 
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The pumping unit dissembled for examination. Construction of the multi-bladed turbine 
rotor and the segmental guide ring is revealed. In front is the insulated steam pipe for 
the turbine and the oxygen distributor unit. 
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of the complete rocket, published last week, the small 
diameter pipes attached to the exterior of the motor 
described as ‘‘ alcohol pipes for subsidiary cooling. 

There remains the question of the turbine effluent. C¢ 
nections are missing from the turbine outlet, but on the 
rocket motor casing are four external longitudinally 
arranged tubes leading to a ring duct a short distance from 
the end of the exhaust nozzle. As may be seen in the view 
looking directly into the exhaust nozzle, this duct appar 
ently communicates with the interior by a ring of small, 
closely pitched holes. Possibly the turbine exhausts to 
these holes, and the effluent serves to protect the terminal 
casing from the heat of the main propellant stream. Thi 
pattern made by the jets from the small holes impinging on 
the nozzle is clearly visible. This suggestion is merely con 
jectural 


Radio Controls and Two Gyros 


In general construction the main cylindrical sh 
resembles an aircraft fuselage, the skin being supporte« 
on a structure built up with frames and longitudinals. Th 
finely tapered and sharply pointed nose comprises a wal 
head containing about 2,000 lb. of high-explosive, imm« 
diately followed by a compartment which houses the radio 
equipment, pitch and azimuth gyros, electric fuse geat 
and bottles of nitrogen. Presumably the nitrogen is used 
to maintain the pressure in the main tanks as the fuels 4 
are drawn off by the pumps. Aft of the control compart 
ment are arranged the alcohol tank, liquid oxygen tank, 
the turbine-driven pumping unit, and finally the rocket 
motor. Flight control is by means of tabs on the external 


stabilising fins and vanes lying in the main propellant 
stream. The latter are reported to be of carbon to with- 
stand the high temperature. Both systems are actuated 


by electro-hydraulic servo mechanism, as also is the 
alcohol supply valve. 

What of the reports of performance? The rocket is 
launched vertically under its own power. Only a con- 
crete platform or a good road is required with, presui 
ably, a simple structure to support it in the upright posi 
tion. In this respect it has an advantage over the flying 
bomb. The turbine is started up and the pumps deliver - 
fuels to the combustion chamber. Ignition is effected 
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electrically from a remote control, the mixture of alcohol 
and oxygen continues to burn violently and the products 
of combustion (steam and carbon dioxide) are projected at 
high velocity through the venturi nozzle. 

A thrust of about 26 tons is created by the reaction of 
the jet, the rocket takes off and makes a vertical, accelerat- 
ing climb for about 60 seconds. Then a gyro comes into 
operation, under a control worked by time, barometer or 
radio, and with the aid of the servo mechanism actuates 
the control vanes to alter the angle of flight from the 
vertical to about 45 deg. in the direction of the target. 

Range is determined by the quantity of fuel consumed 
and consequently the velocity attained. At a selected 
point the ‘‘power flight’’ is terminated by cutting off the 
fuel supply, either by pre-set mechanism or by radio con- 
trol, and the rocket continues in “free flight’’ under its 
own momentum. Maximum velocity of about 2,000 
m.p.h. is attained by the time the fuel supply is cut, and 
thereafter the rocket will follow a trajectory like that of 
any projectile fired at a similar angle from a gun. 


Launch to Impact in Five Minutes 


For the present range of about 200 miles the maximum 
altitude reached by V2 is over 60 miles from the earth's 
surface. When it again reaches the earth it is credited 
with an impact velocity of 3,700 ft./sec., or about 2,500 
m.p.h. The total time of flight from launch to impact is 
roughly five minutes. As the velocity is so much higher 
than the speed of sound, the noise of approach, somewhat 
resembling the rumble of thunder, is not heard until after 
the impact and explosion. 

At first sight these figures tend to create amazement and 
incredulity, but this arises mainly on account of 
unfamiliarity. It would be extremely unwise to dismiss 
them as fantastic. Let u- make a cursory examination. If 
a rocket has a certain mass ratio, approximately 2.7: 1, 
it should achieve a velocity equal to’ the exhaust velocity 
of the propellant. This would imply that a rocket weigh- 
ing twelve tons (26,400 lb.) carried 16,800 Ib. of fuels, 
which would be completely consumed. Actually the V2 
rocket has 11,000 Ib. oxygen, 7,500 Ib. alcohol and, say, 
500 lb. of fuel for driving the turbine, making a total of 
19,000 Ib. Thus the mass ratio will be about 3.6: 1 and 
consequently there would be a quantity of fuel remaining 
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after the rocket had attained a velocity equal to the 
exhaust, and it could be further accelerated. 

Assuming a relatively modest exhaust velocity of 2,000 
m./sec., and also ignoring the improved mass ratio, a maxi 
mum velocity of about 4,500 m.p.h. could be expected. 
Thus, the reported maximum velocity of 3,000 m.p.h 
ceases to be unreasonable and, in fact, tends to confirm 
that the fuel is cut off before it is all consumed, and that 
the range could be increased. 

As regards the maximum altitude, obviously this is neces 
sary to achieve the range of 200 miles. Remember, in the 
last war, the calculated height of the trajectory of the Ger 
man “‘ Big Bertha’’ gun projectile was 26 miles, and the 
estimated altitude reached by high-angle fire was nearly 
48 miles. 


Value of Initial Vertical Flight 


As the rocket ascends and fuel is consumed it becomes 
correspondingly lighter. The thrust, however, is constant 
and consequently the rocket is increasingly accelerated. At 
the same time, the density of the air is reduced, and thus 
resistance is lessened and the rocket further accelerated 
whilst under power. This, of course, explains the initial 
vertical flight which is executed to take the shortest path 
through the relatively dense layer of air near the earth's 
surface. The importance of this may be realised when, 
from recorded data, it is recalled that -t an altitude of only 
20 km, (12.5 miles), the barometric pressure has fallen from 
760 mm. (29.9in.) to 44 m. (1.7in.). Conversely, air resist 
ance slows down the rocket as it returns to earth. At the 
high velocity the friction developed is so intensive that V2 
missiles have actually been cbserved glowing a dull red 

rhis factor of air resistance also lends emphasis to the 
reports of launching sites on mountain heights. Every 
increase in the initial launching altitude lessens the energy 
which must be expended in reaching the rarefied atmo 
sphere where really high velocities can be attained. The 
Germans are now threatening to bombard this country with 
larger rockets having a longer range. Presumably, these 
will be launched from mountains in Norway. What degree 
of aiming accuracy could be achieved and what the military 
value might be is problematical. However, the reports 
should not be dismissed as impossible. 

Certainly, a great step forward has been made in rocket 
propulsion. As in other. activities, it is deplorable that 
the progress is harnessed to war and destruction. Doubt 
less the lessons learned and the experience gained will have 
some value for peaceful developments in the future 


THE LATE SIR TRAFFORD LEIGH-MALLORY 


- is now presumed that Air 
Chief Marshal Sir Trafford 
Leigh-Mallory, K.C.B., D.S.O 
and Lady Leigh-Mallory lost 
their lives on November 14th 
last when * ying out to the East 1 
where Sir Trafford had been ap- 
pointed A.O.C.-In-C., Eastern 
\ir Command, under Admiral 
Mountbatten, The Germans 
have said that the aircraft in 
which Sir Trafford and Lady 
Leigh-Mallory were travelling 
was shot down by one of their 
long-range fighters. This may 
or may not be true. 

The loss of Sir Trafford is a 
grievous one to the R.A.F. anv 
to his country. He was an ut- Air Chief Marshal Sir 
usually gifted air officer, intel- Trafford Leigh-Mallory 
lectual as well as_ personally K.C.B. DSO. 
brave. Born in 1892, he was or 
educated at Haileybury and 
Magdalene College, Cambridge, where he took a degree with 
honours. When the last world war broke out in 1914 he was 
commissioned in the Lancashire Fusiliers, and in July, 1916, 
was seconded to the Royal Flying Corps. [t was during that 
war that he was made a D.S.O 

In the inter-war yeats he sct about qualifying himselt as 
highly as he could. He attended the Army Senior Officers’ 
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School and passed through the Kk.A.I*, Staft College at Andover 
Ile commanded the School of Army Co-operation at Old Sarum, 
and then became an instructor at the Ariny Stafi College at 
Camberley. Finally he attended the course at the Imperial 
Defence College. He was thus highly qualified for command 
in war, with special knowledge of how an Air Force can best 
work with an Army. 


In the Battle of Britain 


When the Battle of Britain broke out he was commanding 
No. 12 Group of Fighter Command, which had charge of the 
east coast to the north of the ring round London, In July 
1940, he was made a C.B., and later was given command «at 
No. 11 Fighter Group, which is responsible for London. He 
had his own ideas about the tactical handling of fighter squad 
rons, and the authorities evidently approved of them, for he 
was made A.O.C.-in-C., Fighter Command. In January, 1943 
ne was advanced to K.C.B., and before the end of that year 
was appointed to command the Allied Expeditionary Air Forc« 


under General Eisenhower. This carried with it promotion t 
Air Chief Marshal 
In the months before the invasion was launched Leigh-Mallory 


systematically pounded the enemy communications in northern 
France, and from D-Day onwards he gave Sit Bernard Mont 
gomery overwhelming air support. Never before had an army 
had such air support nor suffered so little interference from 
enemy air power. It was all masterly in the highest degrec 
When our ablest leaders were picked to join the S.E.A.C, it 
was natural that Sir Traflord should be one of those chosen 
Unfortunately, he never arrived in Burma or Ceylon 
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Airerait in Flying Attitudes 





TOJO (One 1,450 h.p. Nakajima Radial) 











|S gr eeneeg soine resemblance to tae Fw igo, the Nakajima 
Army Type 2 single-seater fighter, Tojo II, is powered by 
a 14-cylinder two-row Nakajima air-cooled radial of 1,450 h.p., 
and its Japanese model/type symbol is Ki 442 

The short, blunt nose and vie sharply tapered fuselage 
impart a very similar “flying carrot appearance which 
characterises the Fw 190. It also has dihedral angle from 
the roots, and 1s approximately the same size, which helps the 
similarity to the notorious little German fighter so long as the 
wings and tailplane are not seen in plan. In the latter case, 
however, it will be seen that Tojo has very stubby, sharply 
tapered wings with round tips, while its tailplane, set well 
forward of the fin aud rudder, tapers sharply on the leading- 
edge. It also has a teardrop cockpit cover. Dimensions 
Span 31ft., length 2oft. 3in 





Nakajima (Army 2) single-seater fighter, ‘‘ Tojo 





VAL22 (One Kinsei 54 Radial) 














RODUCED by the Aichi concern and powered by a 14- 
cylinder two row air-cooled Mitsubishi Kinsei 54 radial 
Val 22 previously had the code name of Val II. It is a two- 
seater Navy 99 carrier-borne dive-bomber with the native 
model/type designation D3A2. Val dive-bombers were the 
type which carried out the attack on Pearl Harbour, and 
though mainly carrier aircraft with folding wing tips, are now 
frequently shore-based and are being replaced to some extent 
by the Aichi Navy o2, Judy 
Val’s elliptical wings have a pronounced dihedral angle from 
a flat centre-section, and it has a fixed undercarriage with 
spatted wheels; dive-brakes are fitted to the outer panels. Tail 
plane has backswept leading-edge, and there is a long dorsal 
fillet to the tall fin and rudder. Dimensions: Span 4ft. 7in., 
length 34ft. gin. 








Aichi (Navy 99) 2-seater dive-bomber, Val 22. 
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It is our business to know all 
there is to know about gaskets 
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Décor with Aviation Motif 


R' FERRING to vour issue Decen 
Realist ’’ should have read no letter 


1 little more thought 








rhere may be little in common between ff 
ing, but aircraft and cars hav ) ing at | 
which makes remarks about miiort 
to both; both are vehicles contr i! mai 
efforts of mind and musc! Mind and muscle can best 
attend to their job ol flying or driving y are not 
tracted by discomforts rT 1 hts, knobs i 
the ack, cold and miser \ f ‘ lrive mor 
skillfully tor being comfort 

But if it is really thought that ike furnishings 1 
ool the tyro into slamming t and ik nd steppin 
out to buy a packet of P t ) ill means remind | 
that he is in the air tt jécot " iviation motil 
Put a dado of fleecy le clouds und the cockpit get 
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IMPLICATIONS OF V.2 


Vertical Ascent and Air Resi 


WAS very interested to read Mr. Gatl 
V.2 (Flight, November 30th), but woul 


t 
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what grounds he bases his belief 


negligible in a vertical ascent 


that air re 


Assuming t 


stance 

ind’s letter 
d like to know on 
sistance would b 
hat V.2 is fired at 


about 


15 degrees—the angle for maximum range i vertical ascent 
would only reduce the distance through the denser layers of 
the atmosphere by about one-third Whilst this would un 
doubtedly mean some saving in resistance, | fail to see how 
tl gain could be anything like as great Mr. Gatland 
uggests ° 
fo raise another point vher loes gure 3,000 m.p.h 
1 from? I have seen 1 veral t but to attain 
height of 60 miles from a 45-degr launch would require 
initial velocity of the order of 3 p.h rhis is certainly 
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Building Trade Could Learn from 





ROCKET 


Aircraft Industry 


AM an architect, recently " the Army nd 

since returning to civilian life I ha me acutely con 
scious of a situation which has devel the last five years 
—a situation which appears to have illy exploited and 
developed by the aircraft industri not by the building 
industry [he problems involved in designing equipment for 
and equipping, a heavy bomber, for instance, and equipping 
a small house are very similar, and the problems involved in 
the design of ‘‘stressed skin structures’’ and their assembly 
into an aircraft and the design and ere of a small hous 
are again very similar 

Now the building industry has, to all intents and purposes, 
on the research side, been dormant tor the last five years 
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whereas the aircraft 
mechanists and physicists to the full, and 
ence and knowledge that is now required ir 
dustry. There may be a committee or cen 
ordinating this information and making it 
have not heard of it And so, throt the 
paper, I should like to invite co-operation 
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Some “ Stimulating Suggestions’ Criticised 
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and Fleet Air Arm News 





BRITISH NAVAL AIR POWER: Fairey Barracuda torpedo-bombers and Firefly fighters ranged on the flight deck of an aircraft 


carrier for operations off Norway. 
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fire from the ground defences. Despit this Sqn at * hie fe : : \s ~ L. Pe i i 
ir. Parkes remained in the vicinity of the target S E R | . £ O mander, his efficier and ge have produce 
om for some twenty minutes and then flew his V AV AT | N noteworthy results. a . 
damaged aircraft safely home. His unswerving Distinguished Flying Cress 
determination, courage and skill in the face of Act. I i. wm. § Smirn, R.C.A.I N 42 
powerful defences largely contributed to the su R.A.F.O., No. 117 Sqn.—This officer | : (R.C_A.F.) Sqn.—t tati ee Fit. Lt. Cur 
cess of the operation. Sqn. Ldr. Parkes has con fully completed many hazard mi DS8.0., DEM 
pleted stagy ee operations and his dex ground opposition adverse ther i ro R G MARSHALI R.C.ALF N ‘ 
duty has een unfailing : His leadership and urage hav played i R.C_A.F.) Sar see Fit. I Cu 
: 7/0. H. J. West, R.A.F.V.R., No. 101 part in the splendid work ot his squadr rt D.S.0., DFM 
Sqn.—One night in August, 1944 F/O, West was operations have involved dropping supp nly F/O. C.F Watrit, RCAIT N 8B (ROAST 
captain of an aircraft detailed to attack a target by night under enemy small arm 1 at f Sqr For tation i I ( s DSO 
n Fran At the commencement of the bomt fire On one ccasior in M 1944 " D.F.M 
g run the aircraft was hit by anti-aircraft fir called upon to land by night on a striy r Act. Sq Ldr. R. ¥. Asuvey, R.A.F.V.R I 
F/O. West was badly injured in the left leg » lor n soft ricefields, t acuat . Lt. L. Tueumete, R.A] t. I i“. T. J 
a larze fragment of shrapnel. With outstandir sualties Heavy rs jualls comy el ire BROOM R.A und FO 4 t WALTERS 
courage and coolness, he refused treatment ur he strip Wing Cdr. Cole lisp perb r R.AP.VR il i N 7 S For 
the target had been successfully bombed ar tt nship in taking off rircral hi see Wing Cdr. Birk Ds.o DFA APA 
aircraft had passed over the enemy mst on the cult’ circumstar and etur I N. SLeep, 8.A.A.F N S.A.A.F.) 5a 
retu flight. This officer later made an excellent with twely { the n r . For ation see 2 r. Cc. W. Burgess, D.S.0 
landing at an advanced airfi ld and then lost Wing Cd K. 1 DF R f F/O. B. A. Rowe-Evans, RAL N Ss 
ons isness, His devotion to duty and splendid 23 Sqr Since eit le t DF FO. F 8S. Sawver R.A.F VR N 6 Sqr 
example are of a very high order his officer has « i FO. } A. Stuus, R.A.F.V RE N 6°6 Sq 
Act. Air Comdre ‘ H. Suarr, A.D orties, mat P h . F/O. R. Sissons, R.A.F.V_R N Sqr 
ffir has participated many sorties Aut sion He has kk h yuadr F/O. D. P. J. Smitun, R.A.F.V.R N 6 S 
which he has attacked such targets as Hamburg ns and has set \ gh st F/O j ‘ SMITH RA F.V.R N ; 
Bren: and heavily defended centres in Ru ofte in the f inter pp r RCA. Sqr 
area Throughout the operations | ha s l of the work mpleted by ir F/O. W. L. Smitu, R.A.F.V.R.. N Sar 
pla the st . . sk 1 se support of Army forn FO \ I STABLES RAF.V.R N 4 
ship. and my pr 1 st mmendable and has bee arg : R.C.ALT Sqr 
In tion to his w in t r. Air ¢ effort { Wing ¢ Mi FO J. Stroéx, R.A.F.V.R.. N i s 
Sharp has shown . FO. D. Srreer, R.A N 
Sqr 
F/O. T. ¢ raytor, R.A.F.V R.. N 
4€ R.A.A.1I Sqn 
ro. P. 1 ruomrson, R.A Ft N 
e “yl 
F/O. V. I romuin, RAF VR. N 
76 Sk 
F/O. T. 1 rracey, R.A.F.V_R N 
F/O. R. B. Warp, R.AP.V.R., N 
61 Sar 
rFo.s.t Warton, R.A FV N 
75 (N.Z Sq 
Wit ( Db. 1 S SHANNO 
R.A.A.I N ’ R.A Al s 
a 1. C. Beranan. RAAF 
N i R.A.AF Ss 
I i Wt Ma s RAAT N 
1 Sar 
I I 1 Keys. RAAT N 
Sq 
I ! j 1. OsmMon nw AALS 
‘ N Ss 
-¢ ontrol. but he flew } 1 i FT l SONS R.A.A I 
field and effected a master No. 655 Sqn , 
g This officer has displa I ! R. Rees RAALE N 
ghest standard of s i ) Sar ‘ 
Y kendecdhin. end bis ¢ " I 4 B. Roapins, RAAJ 
oved a rare ource of imspir N . =< > 
1 I }. L. Savers R.A.AT N 
. ; 467 (R.A.A.F.) Sar 
A‘ j Lat t i Swan, } Lt. K. Wy mam RAAT N 
DFA R.A.A.1 N 635 Sq 7 Sqn 
Since the award of the D.F.A t! Fit. I W '. Woops, RA.A.T 
officer as completed very many so No. 63 Sq 
ties involving attacks on vital t F/O. T. W AnTuoNY, RAAF 
gets Germany and also in Nort N 46 Sar 
ern France. He has continued FO. R. W. E. Bennett, RAAF 
display the highes skill ar No. 35 Sqn 
bravery, and his example has great! F/O. A. W. DeLonery tA AT 
inspired all with whon > has flow! Ne a6t R.A.AF Sqn 
In September, 1944_ he participat: FO. J. Bester. R.A.A.T No 
in an attack synthetic oil re SHORTS TO THE RESCUE : A Sunderland teing towed to Sqn 
ine at jel reher the ste : . . ' 
 .* — re ~ ts moorings after alighting on the Brahmaputra to pick up FO H G I Hemswortn 
t 1eav « e grour 4 “3 . mer PAA < 582 Sqn 
iefences. Sas Sih dumenieel wounded and sick men. In centre is Air Marshal Sir J F a Ee i. Penwan RAAF. N 
= ) p= I ask with great a Baldwin, K.B.E., C.B., D.S.O., A.O.C. grd T.A.F, and 635 Sqn wr 
} olowing his 8 ssit . J. BD. P REMENT t 
Steck, Seu. Ldr. Swan was quicki right) Sqn. Ldr J. L. Middleton oe Smale 
in mm agait This time he FO. G. 8. Pwti R.A.A.t N 
target was Frankfurt I spite Sqn 
strong Oppositio! ! ntrepid pil \ Sqr Ldr ‘ r McDowt DF.« F/O. J. H. de Torres, RAAT No 56 San 
mos etermined att lis successes e a fine R.A Ne 104 Sqn.—This officer 8 te FO 8S. Witttamson. RAAT No 7 Sq 
trib to his « standing b horoug ess large nu.aber of operator juring o Wir Cdr M Bryson RC AST N 42 
al nacity lut He has achieved mar ucceses a zh R.C.A.F Sqn 
. . . Zz t qr 
- L R _ Ww Burcess. S.A.A r No 31 commander against important targets in Ita Sqn. Ldr. W. B. HopGson KC.A I Ne 9 Sqn 
(3 A.ALF ) Sqn One night in August, 1944, thes the Balkans in November, 1943, he rf Sqn Ldr. J W. Hamwonpn RCAF. No 454 
officers and airmen were second pilo navigator lo evel attack on an important rai ’ t at tC. ALF Sqn 
and air bomber of an aircraft de la ad for a Grosseto which resulted everir r l Sqn. Lair. 8 t. FRANKLING,. RCAF N 4 
vital supply dropping mission In the opera : important supply line Oo : er o " (RCAF Sqn 
_— ficulties an 1 considerable n hile attacking Bucharest his aircraf : Sqn Lar J R Mav R.C.AF No 42¢ 
—_ and the skil bravery and e cis tt 1 for ten minutes by a e ti ' (RCAF Sqn 
playe _by these vembers of air w 8 ilful evas ve action, the wk Sqn. Ldr W R Moserey WituiaMs, RCAF 
an example of the ghest order vd in _m : . . sivel mnplete I No. 427 (RCAF Sqn 
~ 19 Sqn y dowel pa Fit I 2 M. BLeakLey RCAF Ne 
— . t ) 
, Correction wainst the 0 on t at Sn ’ Fl I J Brown RCAT 
( WING to a column of type matter ! ymir ugh his aircrait wes : i CAL Sun 
- splaced, we regre that in ur s of exposed to accura fire ft ne £ , t G (;OSMAN RA Ne 4 
December 7th th lowing officers ! n Ke — t pe sed home ti tact , Sqn 
in the awards list as receiving the D.S.O., instea solution Throughout his era er jonston RAT N 1 
of having receive a Bar t he DF« me, I4lr. McDowell has sistently sh Sqn 
Act Sqn Ldr D Hi HAMMOND DFA i to be an outstar lir leader ar h ai jones. RC AS No 35 Sqn 
R.N.Z.A.F.. No. 489 (N.Z.) Sqn ained a hist see lard of efficier Dong G Key, ROAT No. 42 
Act. Sqn. Ldr. D. F. Westenra, DF No serving under nim S« 
Fit Lt S. Rampencer DF.C. RAF VR ees BOAR. Be. 
L. Cuarsey, D.F.C, RAF V.R., No No 243 Sqn.- This officer has flow umerot Sqn 
rties against the ener and has = invariabl McConnacnit, RLA.F, No. 41 
W. TurKINGTON, D.F.C., R.A.F.V_R shown himself to be a most efficient and deter San 
Sqn mined pilot. He has destroyed six enemy ait F McGovetick RCAF, N 
Ldr. W. A. Dovetas, DFC, AAJ Mt and damaged others On ccas F.) Sar 
Sqn re aft A. as severely om ged br at ti-a r fi RosenTson, R.C.A I N 00 Sq 
N. A. Kywxaston, DFA RAF.V.R hen 120 miles from bas I I Ba x J Suer 1 RCAF No 
Sqn though his clothing wa ‘ petro ¥ - HEPPARD . ™ 
dr. R. J. McNar. D.F.C., RAF.V.R theless ~y his eee assess | . ~ STRANGE, RCAF, No. 7? Son 
Sqn ade a successfu ra Andiing : . N t \ N 
Ldr. ¢ D Nortn Lewis DF« Lt. F & BANNER D.F« RAFVI ; a BARTLEMA R i 4 
No. 181 Sqn 39n.—Since the award A e DFA t P — ROCA N ; 
G. D. Stse. DS... DFC... RNZAF has completed number of fg : San , 
b > t “eat r 
No. 248 Sqn Ner-Seceses §=sperarivt i a 1 ERDON RCAF N 4 
° ° ° . ° lisplayed great keenness and re lu 
Bar to Distinguished Flying Cross home his attacks on the ener Du ' Sqn acae te. 0 Ge 
Ft. Lt. I G Broom, DF.C. RAFV.R. No ope.ation agains the Gothic line. Fit. Lt ‘, - ARnS. ny We we -_ 
$71 Sqn.-Bor citation see Wing Cdr. Birkin Ranner has flown on every possible orca n a VENGON 
DSO. DFC. AF « ha ken part in many clos ipport at n : . . . 
Act. Wing Cd:. W. .. Cores, D.PA ALF 4 u tions and other g H les GotpsmMiTn. RCAF N 6 Sqn 
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Fit. I A. HAWKINS, R.C.A.F. No. 42 PPE KING has been graciously pleased _ MISSING, | BEL! 
(R.C.A I Sqn approve the following awards in recogn = of wt R F. Cutler 
Fit. Lt. H. P. Laskoskr, R.C.A.F., No. 635 Sqn Retlaimiahed euevien = Sgt. G. A 
t t ) oes ss 3 t 
I . ; rn , R — LONG RAS N 405 Military Cross — _ I 1 
‘ Sqn Ldr. A. W. Barr, D.F.C., R.A.AI WoO. W. Asx 
Conspicuous Gallantry Medal (Flying) Sqn. Ldr. Count M. Czernin, DFC.” R ALT Set. W. 'S. Bail 
g F. W. Gripor, R.A.F.V : No. 166 Sar Fit. Lt. R. A. E. Mitton, R.A.F.O ll. Bedford: 8 
Por citati ee Sqn. Lads W. Rippingale Distinguished Conduct Medal W O. J. J) Brosna 
D.S.0. WO. W. G. Reep, R.A.A.F Fit. Lt. bL. A 
Distinguished Flying Medal Military Medal B u Cave 
bit, Sgt. A. AkBuUCKIE, R VR 571 Sqn Se I P. Pearson, R.A.F R 1B vate 
For citation, sce Wing Cdr. Birkin, D.S.O PPE KING has been graciously ia ten A 
- gf) _ LFEVR. \ 3) VAI ipprove the following award _ 1 ” D 
Set 1 > ? < (Ss ) 
a a, © it R Distinguished Service Medal g Vv. D 
Sqn.—For citation see 2 1 R. ¢ W. Burgess . 
D.8.0 I Sg \. Docurrty, R.A.I HMMS B ] : ry. & 3 i 
rdoe: Sg I 


Set. J. D. Rose, P.A.F.V.R., No. 428 (R.C.A.P.) 


er ee Se, Roll of Honour hO. 8B Gale! 








D.F.M aggre Gaskell: P/O B 
Tue KING has been graciously pleased te ‘ asualty Communique o. 452 Fit Su ( \ 
upprove the following awards | hoo vin Ministry regrets to announce Fit. 8 G. | 
z lowing casualties on various date ex Set. J B il 
B.E.M. (Mil.) of kin have been informed. Casualties Sg r We ks 
A/C. J. Juper, R.A.F.—One night n March, ire due to flying operations against the ene Set. J. Hughe 
1944, a Beaufighter aircraft crashed n take off ! tive ervice fudes ground su ‘ Ingr F! Se 
und burst into flames. The pilot was killed lue to enen ion perational fl ; Fit. Set. G 
1.A/C. Judge, a member of the airfield crash asuaities, tat td { natural «le I A Fir. & 
party, rendered sterling services by assisting to Of the nam his | > are men Re : Lewis; S 1 WwW 
break into the rear of the fuselage, and climbing be att asU : D. MeGrev DI 
forward in an endeavour to free the observe: er sts Se oe cly 
He was unable to free the latter, but kept him i | = F — Mec Nabne ns 
Royal Air Force ectabaey; Bit. 1 


prayed with water Ultimately the rescue party, 





orking from the outside, were able to cut their KILLED IN AcrTion.—L.A/¢ PA his Su IE. O'Fee s 
ay through and extricate the observer This D. C. Clark: S G. ©. Ellard: P/O. 8. A. Le Otton; § G 
tirman's action undoubtedly helped to save the Fit. Set. R’ A. Nalty;: S¢ Morris; F/O. ‘I Set W ( P 
observer's life During the whole of his effort Richardson: Flt. Set. R. W. Ryman; 8 K. J Richardson; Sgt 
the aircraft was blaz with cannon and 0.303ir Smith: F oO r lem ple Se il ' st Robertsha FO 
mmunition exploding in all directions rit. Sgt. M. TH. Roger saunders; F/O. I 
L.A/¢ D. A. WILKINSON, R.A.PF.V.R.—L.A PREVIOUSLY REPORTED MISSING BELIFVED Sma lle Fit. Lt 
Wilkinson was a member of the crew of a hig KILLFD IN AcTION, Now PRESUMED Ki! Lev IN L. G. Spe wo 
peed launch standing yy for re ‘ york a ACTION.—Sgt. A. ¢ Col PO. K, T. Dal s 1 r: & 1 Tt 
Anzio in April, 1944 At about noon a pilot K 1. Dung I s R. Fiddes; Sg DD Ss om © lro 
was seen to abandon his aircraft and fall int il Sgt. J. Hend Sgt. R. B. H es3 5 Wa g; Se I 
the sea Vhe launch immediately proceeded t il. Rk. K er; Sg 1. BR ) Sz D Act. F/O. W. I 
he reseu¢ A very hea ea was running, witl Willian ~e JW 
waves about ten feet | When the pilot was Previously RePoRTED Missinc, Now Pr Wilson; Sgt. R 
een it looked as though the attemy ut rescue SUMED KILLED IN ACTION Se L. B ‘ Se KILLED oO» 
ould have to b ubandoned, as none but an D. Blu P/O. J. D. Bradford; Sg 1. B S Br ! I l 
xceptionally stron swimmer could have faced W. R. Buntai Sgt. W. ¢ Buza Sgt. G. S (« Ss R 
the water, and the launcl mld not get close Camm; Set. D R. Cor r; 5 J. R. ¢ Se t Sgt. D. I 
nough to be of any use L.A/C. Wilkinson » Date; 8 J. B. Errington; Sgt. D. |. J Sg es eB 
however, volunteered to jump overboard and Evar Sg R. T. Fathers; Sg = Fit. Se D. A 
ittempt to bring the pile r At great personal F/O. J, B. Fletche Set. J. Graham; F/O, J. ¢ Lou 2 
langer, he dived into the heavy sea th the end Graham PO. I H. Hoyt FO . & J Mitchell; P/O. H 
f a heaving line, and, with its aid, succeeded in Jenkins; Sgt. G. Johr Sgt. Ht. Landing; I I Set. 1 
bringing the pilot aboard L.A /¢ Wilkinson Sgt. L. G. K. Lock; F/O. J. E. Lovell; Sgt, P. 8 P. R. Stafford; I 
hen applied artificial respiration all i way Low! Sgt J}. Mallaber Set. A J. Mathiesor Stree Su G 
back to port but unfortunatel he pil 1 Sg ( P. Matthews; lt. Sg H. G. M he Sg W“ “. 7 

mbed Ihe yravery and devotion t« hut lis s D. M. Moore Fit. Set. R. S. Mortham; Ss \ } Sg t 

ed | L.A /¢ Wilkinson ere of a r F. Phelar Sg G. G. Pugl Sg g. J g . we oo oO 

indard i] s ! P/O. .T. G, Stephen DFM \ g 





WITH THE FLEET AIR ARM: Cdr. C. Evans (Commander Flying), Capt. P. B. R. W. Powlett, 
Fleet), Admiral Sir H. Moor, K.C.B., C.V.O., D.S.O. (C.-in-C. Home Fleet), Capt. W. F. Kline (U.S 


be 


WOUNDED oR INJURED 
I r 





Capt. c. €. Hughes-Hallett, C.B.E., Commanding Officer of the aircraft carrier on which the photograph was 


occasion was the recent successful attack on an enemy convoy off Norway. 
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FOR THE HUNDREDTH TIME: F for Fox, a Bomber Command Lancaster, leaves for Diisseldorf to complete a century 
of opeiational trips. 
PREVIOUSLY REPORTED MISSIN¢( BELIEVED ii M Pa rsor Pr Sg to wv t i s I . § Sy i ‘ 
KILLED ON ACTIVE SERVICE Now PRESUMED \. W. Prosofisky; Sgt ase FO, ¢ M Db PW 
KiLLep ON Active Service.—t 5 I gral Renaud; Sgt. W. D FO. J. F. I MISSIN wo WwW I \ up ¢ 
irs 4 C.1 H. Brazier Sherrill: F O. G. FE. She . ©. J. A. Spearir ( pl C.B.F psa DA ss 
WouUNDED oR INJURED ON AcCTive Seever F O. A. G. Stein; P/O rarpley; PU. I ( Asta FO. DA DF.M.; P/O. J. FE 
Ser. ( D. Allday; Act. Sqn. Ld R. H. Barber Thain FO. ! 4 Fit. Set Ung Ba S A H. Baldw s j Ba; 
ay A. J. Clark; Sgt. 8S. B. Eales; L.A “ PO. J. A. Urquhart; R. Va er; F/O I Sg i Ba Sq Lai I. W. Baza 
Gallagher; Sgt. G H. Raby: Sg WwW JI. D. Wallace; Fit. I F/O. M. P DFA Sgt. R. G. Beecroft; Se B. Bell A 
Diep ON ACTIVE SERVICE LA/C. L. P. Ald Zimmerman WO. R. Bennett; Sat E. G. Bert a. F. ¢ 
Cpl. N seine F/O. G. T. Harve LA/C. F. L KILLED ON ACTIVE SERVICE P/O. W. E. Bov Berr A F/O. D. W. Best; Sgt. K. 8. Bo! 
Reynolds; E. R. V Robe A Cp FO. G. Fraser; Sgt. H. V. Heator Sat P/0. E. G. B her; Sgt. G. E. Bower; I Sd 
a Bit yn L. M. Hembruff; W,O. L. W. Lenz; Sgt. Jt H. Brawn; Sg J. Burke; F/O. F. Carr; Ax 
PREVIOUSLY REPORTED MISSING Now r Snider F/O. H. N. ¢ t; Sg A. S. Chapma Sct. A. J 
PORTED PRISONER OF WarR.—Act. I it. J. i Wounpep or Ixsurep on Active SERVICE Chas Fit. Sgt. A. D. Chew; Fit. Lt. R. 
trown; F/O. R. E. Cooper; Fit. Sgt. P. J. Co Sgt. H. A. M Clark; Fit. Sgt. P. H. ¢ as; Flt. Sgt. W. Cob 
4 t. Sgt A. Lunt; Fit. Set A. Met i _ Set. M. Cod F/O. 8. H. Cole Sct. W. B 
ee ee Royal New Zealand Air Force — (riins, 0/0. RJ. Cooke; Sat. W. J. Coop 
. s t t t 
orce PREVIOUSLY PEPORTED MISSING BeLieveD Ss rT. 8S. Cur Su \ ( t 8 a 
W omen’s Auxiliary Air Force —,,PREViousty Meroxrep | Missino, Betteven Set. T. 8. Cumbor: Sgt. A. J. Currin; Set. 
KILLED ON ACTive Servi ( kK. \ \cTion.--Fl L. J. 8. Ha Ss 1 ‘ r Dav Fit. I I Ss D 
I PREVIOUSLY REPORTED MISSING Now Pre I Sct. E. W. Donkin; Sg W.-E. D ro 
? e SUMED KILLED IN ACTION.—Se K. Halliburtor A. Dov Fit Ss M A i é Set j Vv 
Royal Australian Air Force act. Sgt. Be v- Lave; F/O. W. G. Fatmer; Act Doucan; Fit. Set. G. C.D Set. L. D. I 
~ O. A. H. Pargete I s ( I s r A. Forres Ss 
KiLLep mm ActTion.—P O. I D. i MISSING RELIEVED KILLED IN ACTION ro } ( Mi. ft P/O. D. J. Fr t P/O. ft 
PREVIOUSLY REPORTED MISSING PELIEVED ( P. Ash h Ga W/O. R. A. Garrett: Set. C. 8. Gill 
KiLLep mm Action, Now PresumeD KILLED (N MISSNG P/O 4. E. W. Day; P/O. J. 1 s 1. J. Gongl 1 Ne A. Griffiths: I I 
\ctioxn —P/O. J. L. Heckendorf; I Se hs P ©. G. W. Paterson: P O. G. V. B Patte ! Vv. L. Griffith Set r. J. Hall; Set. FE 
I I ra 2 P. Searell FO.A \ Thoma i Ss Ww. i Heal I l I ll 
Previousty Reportep Wissine r r Sat. J. ¢ Hin 8 Tr. B. R. Horrox 
sMeD KILLED IN ACTION ! 5 kK. 3 5 Ss A. H. Hu a, 8 Hughes: Flt. S 
} Set. R. Brown; Fit. Sgt MH South African Air Force eo ¢ te: oe ee Mieke: © 7 
pune aplidags “A 1 wM Redeem: ak hide Ss 1 F/O. N. C. Jones; Sgt. P. W. Jor I 
adley \ ; ) Sg kr. H. J s; & - a a hi s 
Crat oO oie , us ss . Ww. J. K F/O. R. J. Kingham; Set. A. } 
R D , Casuaily Comn qué No. 455 il . * a me ag . 
orn < € ' le Lyford wo \ ? i Ss r } 
} ‘ publ Mct rid Woo. DD FT. Met I Lt. D 
G. K. Scheade ! rlier M DF P/O I B Mear Ss 
KILLED ON ACTIVE SERV I s } ' M. M Set A. H. Morte 8 D. V. M 
B -) PO DM r Ss I Mver Set P M 
WoUNDED or INJURED oO \ ‘ 3 ‘ Royal Air Force O' Dor Sg W. O'Donnell; Set. I A. 0 
I s M. A. Mair KILLED IN AcTion.—F/O 1 Ti wo s Rr. I Par} s W. R. Park Ss wt 
a iD A. Kidly Su Ww I I POM I ( P PO. I \W P s . a 2 
> ‘ > ‘ 
Royal Canadian Air Force s Sat. G. C. Remsbery; P/O. R. F. Rosemond; | 
- PREVIOUSLY REPORTED MISSING BELIEVED 8 I W. Roya I s Fr. W. R 1 I 
? KiLLeD tN Action._F O R. A KILLED IN ACTION, Now PresuMeD KILLED IN S I 1 W. Sha F/O. MH. J i Ss 
wo. W. J. K ed Sct. EF. D. W AcTion.—P /O A I t Bannit Fl S } 1 8 FO 5. WN S 8 W I 
WounpDED Or INJURED IN A 1K rQO. I } A. ( \. Gard r: Fi. S L. D Hardir wo Sla Ss I ( Ss F/O. | I Ss 
Fos Rn. Lindsey; Fit. Sgt. G. E. Waddir , DFA 8 A. R.S F/O J.8 
MissinG, BELIEVED KILLED IN Xx 5 PREVIOUSLY REPORTED MISSIN« Now Prt Ss dD C. 8 ! 8 W. D. Stopfor t 
r. B. Owen; Sgt i. W. Robir sUMED KILLED IN AcTION.—Sget. R. H. Ar Sgt. E. W. J. 7 \ Fit. Lt. E. 117 
Missinec.—P/O. H. A s; F/O. 1.8. A Sct. D. Ashworth: |! Lt. ©. T. Bassage s P/O. I. H. Th t s oO. 7 a I 
jer; F/O. J. K. Armstrong; P/O. A. I \t F. R. Beattic F/O. ¢ A. Beaumor Set. F. 1 ~8 ! \. 1 t Lt. J. 8. 1 5 
- well; Flt. Sgt. C. J. Blyth; F/O. G. BE. Came Birks: F/O. D. J n: Set. J. Broadm 1. ¥ I pe; F s _ 3 as if 
FO. J. A.C. Campea Fit. Set. A. E. Ca Se . 2 i Se I J. Davidson: Set. A. H ! W. Waltor Sct. I I Westbr DEM 
l : W/O. L. F. Cassidy; F/O. J. FE. Celina Forward: Set. FE. L. French, 8 1 ¥.G t Sct. R. A. W s A Ww Sct. J. S 
F/O. E. W. Chapman; Sgt. J. W. Collister; P O ng: Flt. Sat. G. C. Harper: Fit. S Luis Wilsor F/O. W. R. Wood k; 5S 5S. A 
E. L. Colp; P/O. N. E. J. Cowan; F/O. R. W. J Harsl Set. R. Huches: Fit. Set. F. P. K W iford 
Caff; F/O T. G. Curphey; F/O. J. Downing Fit. Sgt. M. King; Sgt. W A. Mee P/O. 8 MISSING BELIEVED KILLED on AcTive 8 
P/O. W. P. Drew; P/O. P. P. Eagles; F/O. ¢ Owen; Sgt. P. J. Palmer: Set. D. Ff P. Pearse Vict I Sy W T Barlow; F/O. EL. WH 
Gray; Fit. Sgt. E. L. Eitel; P/O. M. Fechisor Fit. Sgt. KR. H. Pennells; } Sgt. T. W. Pra Act. Sqn. I Ww. EN wo.G. Af 
F/O. E. D, Figg; F/O. R. R. Giffin; P/O. E. A nell; Sgt. W. Riddell; Sgt. A. W. Roberts; W/O FO. J. Seward 
Goodwin; Fit. Sgt. H. D. Hilts; Sgt. B. M. Hof S. Tb. Stacey F/O. FE. A. Taylor Sct. G. [ KILLep on Active Service.—Set. C. J. Abbott 
forth: W/O. J. W. J. P. Huot; F/O. C. W. Host repp; F/O. R. W. Whe r: Fit. Set. D. Wilsor wo co J. Butler F/O. R Tr. Clement 
ler; F/O. V. J. Hubbard; Fit. Sgt. A. J. Jack WouNpDEeD or INJURED In AcTion.—Fit. Set L.A’C. G. T Forgham; F/O. Vo N. G. Fournier 
son; P/O. G. M. Larsen; F/O. M. L. G. Lovering; J _B rne; Fit. Sgt. S. Dutton; Sgt. 8S. M. Dun: L.A I I Hood; Sgt. W. 8. Owens: W/O 
P’'O. M. A. Lowick; P/O. J. H. A. McCaffrey; P.O Sct. DC Goo iwin; P/O. A. C. Kirk; Sgt. K. W J. A. P. Rees; Sgt. D. I lownsend 
LN. McE ae hern; Sgt. L. W. McElroy; P/O. T. E Larcombe: Se S. Leary: Fit. Lt 8S. W. Martir Wounpep or INJURED ON ACTIVE SERVICE 
. Magill; P/O. A. F. Marsden: P/O. H. R. Mason DIED CF Wov xps or Insunies Recep IN Set. L. W. H. Cairns; F/O W. 8. 8. Garn 
: Fit. Sct. C C Merritt; P/O.R. H. Mitchel: F O AcTion.—Set. I. T. Clarke; P/O. C. Cusack; F/O A/‘C.1 J. Paterson; Sgt A Ranns; “ct G V\ 
D. Morrison; F/O. W.C. Morrow: P/O. J. D. Mor C. W. Davies Williams 
ton; P/O T. G. Murdoch: P/O. J. F Murphy; Misstne, BeLirvep KiILirp mm Action.—F/O Diep or Wounps or Ixsvcries Recetvep on 
F/O. M. R. F. Oliver; F/O. R. Parsons; F/O R. Curzon; Sgt. H. F. Dott; Fit. Sgt. A. Elbogen; AcTIVe SERVICE F'O. WD Gran 








FLIGHT 





SERVICE 


AVIATION 





on Active Service.-4'pl. R. G. Adams 
Blamey; L. A ©. Hu 
A/C ; L F. V. Cox; 
Act. C I Sr S Fukes; 

R. Gurney; C W. G. Harle; A/C.1 

Harris; Fit. L . Johnstone; F/O 

M. Lees; L.A/C. J. 2 Loughton; L.A/C 
a *. T. Marshall; J 

1 J. Miles; Cpl N 

Set. R B Shires; C d A. Simmons; 

'. Skimins; L.A CT Taunton; Sgt. 

Mipton; LA/C. C Tomkins A ( 

Vickers; Sgt. A White. 

PREVIOUSLY ReporTED MISSING, Now 
vORTED a" Or War.—Fit. Sat 
Elkes; Fit. C. W. Finlayson; Fit. Lt 
Cilliland; *O I T. Lam :bourn ; Set 
MeCord; Sgt. A. ©. Wilby 


Women’s Auxiliary Air Force 


WOUNDED or INJURED ON ACTIVE SERVICE.— 
A/CW.1 R. Smith. 
Diep on ACcTIVE 


Hlautot 


Service.—-L.A/CW. V. G 


Royal Australian Air Force 


KILLED IN AcTION.--Fit. Sgt. D. J. Mackerras 

PREVIOUSLY ReporRTED MISSING BELIEVED 

KILLED IN ACTION, Now PRESUMED KILLED IN 

\crion.—Fit. Sgt. R. H. Adams; P/O. J. H. J 

English; Fit. Sgt. A. E. Kan; F/O. H. Mt. Parker 

PREVIOUSLY REPORTED MISSING, Now Pre 

st MED Fa In ActTion.—Sgt. A. R. Aldridge 

A. Burgum; F Set. T. P. Chad 

G. B. Clement; A. J. Uoleman; 

W. Collins; P/O D. Curtis; Fit 

“dis;.P/O. W. T Farmer; Fit Sgt 

"It. Sg W. T. Guy; ¥/O. G. A 

W Kealy; s -— we 

A. Plant; a oe = 

a benedeet F/O 

WOUNDED or INJURED IN ActTion.—P/O R.A 
irk; P/O. G. J. Duggin 

MISSING, BELIEVED KILLED IN AcTton.—Fit 

Set. MH. E. Brock; P/O. L. F. Burrow; P/O. K. F 

tirogan; W/O. W. T. Jones; F/O L. A. Kempson 
P’O. R. A. J McDoug all 

MISSING.—Act oO. { 
G. C. Bucknell; F Sgt 

A. L. Chappell; F/O. A Crellin; Fit Sgt 

G. D. Currey; Fit. Sgt. C. E. Currie; «/O. L. I 

Deed; Act. Fit 4 8. L. Dennis; F/O. D. W 

Dunham; Act. F/O. R. C. Fidock; F/O. E. C 

Gates; F/O. D . Haynes; Fit. Sgt. K. F 

Heidtman; F/O. T. McC. Hood; Fit. Sgt. R. W 

Hore; Fit. Sgt. W. R. Hullett; P/O. V. L. Hum 

3 ». F. Jones; Fit Set. V. V. R 

J. Lester; Fit. Sgt. R. Mc 

3 R. B. McCormack; Act. Fit 

Mc Donald, D.F.M.; Act. F/O. R 

Mellowship; Fit Set. T. A. Orr; F/O. M. T. W 

: J. L. Shortal; F/O. T. H. Simp 

Sgt. W. 1. Warrington 
Service.—Set. R. McG 
Plenty 


Bogle; Act F/O 
8S Camier; W/O 


Paterson; W GW 


Royal Canadian Air Force 


ACTION.—Vit 
Metcaife. 
I 


WOUNDED oR INJURED IN 
W. C. Haliburton; Fit. Set. L. M 
MISSING.—Fit. Sgt. N. Cushman; 
Hlanon; P o J A Harvey; Fit 
O. K. Heron; Fit. Lt. R 
" J. P. Magee; F/O. E. W 
Osadchy; Fit. Sgt. J. A ’. Sutherland; 
D. H. Trickett; F/O. H. R. Weller 


Royal New Zealand Air Force 


Reported MISSING, Now Pre 
IN AcTIon.—Fit. Sgt. V. N. W 


PREVIOUSLY 
SUMED KILLED 
‘Turner 

Missinc.—F /O. B. C. Baker; Act. Fit. Lt. G 
Brown: P/O. W. Elvin; Fit. Sgt. P. Falkiner; 
F/O. W. F. Hazard; P/O. R. B. Hemmings; Fit 
Set. H. D. Johnston; P/O. C. D: Mulcahy; P/O 
Cc. G. Nairne; P/O. L. C. Perry; Fit. sgt. E. I 
Yhomson; F it Set. J. H. Wright 


South African Air Force 


MissinGc, BeLievep KILLED IN AcTION —2) Lt 
S. W. Pienaar 

MissiInGc.—Lt. N. Boys; Lt. B. D. Jenkins; Lt 
W. B. Sobey; Capt. J. F. Van Der Westhuizen 
WOUNDED oR INJURED ON ACTIVE SERVICE 
Lt. B J. Kirby 

Previousty RerorteD MISSING 
rorTeD Prisoner OF War.—Maj. J. 
Lt. N. J. Webe 


Now Re 
Hewitson 


Casualty Communiqu 
Of the names in th 
vng later informa 


earlier lists 


a ok Set. 1. 


) , 
Royal Air Force 

KILLED IN ACTION. . Sgt. G. Emerson; Sgt. Hl 1 
Greig; Sgt. H Hudson; F/O. LE. Leah; Fit. Lt. P 
Maloney D.F.M.; Sgt. & Mayes; F/O. F. W 
Shepherd; Fit. Lt. ©. B Thornton, M.B.E 

PREVIOUSLY REPORTED MISSING, Now Pre 
SUMED KILLED IN AcTion.—F/O 
P.O. D. W i Butterfield; Sgt RW 
Cowan; Sgt. V. Crookes; Fit. Sgt. W. H 

Fit. Lt. A. L. Furr; Fit. Sgt. L. J. Garrow 

P/U. F. Grundy; Fit. Sg A. V. Hefferon; Sgt 
E Hickmott P/V J Horne, Sgt D i 
McCallum; F . 1. F. McIkrmott; Sgt. B. ( 
Paul; Fit. Sg > Robertson; Sgt. R. S. Sprack 
man; P/O Stevens; Fit Set W. Stewart; Sgt 
RL Swindale; Sgt. F. A. Tiley; Sgt. R 
Sgt. F. C. White 

WOUNDED or INJURED 
Collins 

MISSING, BeLievep KILLED IN 
A. E. Diggins; Group Capt. J 
0.B.E; F/O . ’ Reid; Sgt 
F/O. R. H 

MISSING 
Adams; F A, 
Sgt. R. Armstrong; Sg = 
Ashmore; Sgt. C. Aspinall; é 
Set. A L Barkshire; Sgt. D. A. Beaven; 
L. S. Bell; F/O A Bonney; F/O 
bovett; W/O. E. Bradshaw; Sgt. C. G 
P/O. A. L. Brett; Sgt. H. C. J 
Set. 1. Campbell; W/O. J. A. Carroll; Sgt. R P 
Coaker; Act F/O G. F Coombs; F/G. D. W 
Connor; Sgt. W. H. J. Cowan; P/O. C. W. 
tree; Sgt. J. E. A. Cuthbert; Sgt. J. R 
Sgt. J. W. Davies; Sgt. B. C. F. Dean; Sgt. D. J 
Francis; Act. Fit. Lt. L. A. French; P/O. D. J 
Fry; Set. SB. Goddard; Sgt Lg J. Graham; 
Act. Sqr Ldr F. A. Grantha } 
F. H. Habgood; P/O. W. L Harris; 
Henderso It. sgt. | R. Holledge; 

t , Johnson; Set \ 


McG 


IN ACTION. — Sgt 


ACTION 
Powel 


Longmore; t 
g W Mc Dermott ; 
Mac Kay; 8 I 


Markson; Fit Set 
Maw, D.}I 


" Saini 
v : Fit Set 
Palandr Fit 


Paterson; 


. Nic 
W Oman; Sg 
_ Owen; Act ¥ 
E. Palmer; 
Pedrazzini; Sxt 
; Sgt. W sf J. 1 
Ralph “it t Hi. M 


Bekten: 
A. Rivers; Set. G. T 
Robinson; Fit Set 
A Sandilands; W/O 


So j Spedding; Sgt. G. Swift; 
Turner; Sgt W ( Underwood; 
Urquhart; Act F/O H A L 
. oO. K hee Walker: Sgt. D. R. Ward; 
Sgt ; i; Wenham; Sgt. R 3. Westrope; Set 
P. A. Wildsmith; P 0. E Williams; Fit. Set. R 
Zambra 
KILLED ON ACTIVE SERVICE F/O. R. C. Beau 
mont; Sgt B. Black; Sgt. F Bloor; Fit 
Set. T. M. V. Burr; Sgt. R. B. Charlesworth; Fit 
Lt. C. 8S. Cherry; Sg T. K. Clark; Sqn 
J. D. Cowley; Fit .. C. Crisp; 
w. RI dware gt. J. E. Evans; 
Hodgson ; ° 
rio. . 
I W 
Dd. 3. T 
A 
PREVIOUSLY 
SUMED KILLED ON 
Carpenter Set ¢ Hi. Chapman 
WouNDED or INJURED ON ACTIVE SERVICE 
L.A ¢ A C Coleman; Sgt. R. J. Webber 
Diep ON ACTIVE SERVICE 
A/( >.< Baker; L.A 
J. Berry; A/C 
Cavill: ipl 8 
J. Dixon; 
Fleet; F! 


ReporTep MIssinc, Now Pre 
Active Service.—F/O. D. A 
. 


| 
=. © 
Pa:kinson ; 
; LA/C F J. Perry; Sz 
Richards; L.A/C. G. H. Shaw 
Smith; Cpl. F A. Sturgess; A 

mpson 

PREVIOUSLY REPORTED MISSING Now Re 
PORTED PRISONER OF War.-—Fit Ss H R 
I nar 


Women’s Auxiliary Air Force 


Diep oN ACTIVE SERVIC: I 
oulter Bridges 


K. G. Baldwin; 
Foot; 


Trahair; 


Buckler; Fit. 
I 


Crab- 
Davies ; 


DECEMBER 21ST, 194: 
+4 


Royal Australian Air Force 


PREVIOUSLY RepoRTED MISSING, Now 
SUMED KILLED In AcTion.—Flt. Sgt. R. H. Camy 
bell; Ne Szt. 1 R. Chalmers; Sgt. J. R. Dal 
F 0. M. Davey; P/O. A. McK. Finnie; Fit 
W r. ‘i Highland; Flt. Sgt. S. McC. List; 

R. H Ma Donald; W/O. J. R. Power; F/O 
Rowland; F K. D. Smith; F/O. F M 
ford, D.F.C., D.F.M.; Fit. Lt. G. Sweeney, D.b 

WouNbED or INsURED IN AcTION.—W.0. J \ 
Bryson; F/O. F. N. Chandler; W/O. F. F. Cowpe; 
Fit. Set J. K. Francis 

Diep OF WOUNDS oR 
AcTion.—W/O. G Ww. 
O'Connell 

MISSING 
E. Ball 

MISSING S W. R. Andrew; 

A. Bennett ° ’. H. Edwards; W 
Gilbert; F/O Hamilton; Fit 
McConville; Fit Myers; Fit 
Scott; Fit. Sgt. J. K. Scott; W/O. 

KILLED ON ACTIVE Service.—Fit 
Pudney 

PREVIOUSLY REPORTED MISSING, Now 
SUMED KILLED ON ACTIVE SERVICE F/O 
Knight-Brown; F/O. A. W. F. Quick 

WOUNDED OR INJURED ON ACTIVE 
Fit. Sgt Cameron 

InepD ON ACTIVE 
Weeks 


Royal Canadian Air Force 


Action.~ Fit. Lt. O. J. Eskil; F/O 


INJURIFS RECEIVED JN 
Duncan wa j B 
ACTION.— P.O 


BELIEVED KILLED IN 


SERVICE 


Service —Fit. Sgt M 


KILLED IN 
Cc. W. Hicks. 
PREVIOUSLY REPORTED MISSING, BELILVED 
KILLED IN AcTION, Now PRESUMED way IN 
Action.—P;O. J. P. Hillhouse; H 
Petch; Sgt. J. McG. Smith. 
PREVIOUSLY REPORTED MISSING, 
SUMED KILLED IN AcTion.—W/O 
son; F/O. M. L -—-e ~. on 
Set. E. W. Chalk; Sg E 
W. Craig; W/O. D uM. De 
Dillon; F/O. H. J. Dowds 
Fit. Sgt. A. J. Gibbons; Fit. Sgt 
son; Fit. Sgt. F r. McCutcheon 
MacDonald; t t M. W McGregor; 
- ‘ Murray; Set . F. Power; P/O 
chardson; A. Shanks F/O 
Siena’ ; W q . Troman; a 
Fit. Sgt. L. P. Webster; F/O 
MISSING, BELIEVED KILLED 
Lt. W. G Hotiman; { L 
MIssING. -F /O 
a! Sgt 
Bly F/O 
> ihanan; I am pbell 
. & Cary; ‘ Chapma 
; Dingwall; Dinncy; W/O 
Durr ( 


Williams; Fit 

H. Wrenshall; Fit 
KILLED ON ACTIVE SERVIC 
Dufiy; F/O. F. J. Glazier; F/O 
WOUNDED on INJURED ON ACTIVE SER 
Fit. Lt. E. F Bent 
Diep ON ACTIVE Service.—L.A/ 

Fit. Sgt. J. E. Hirstwood; L.A/¢ 


Vict 


Royal New Zealand Air Force 


ActTion.—F O. J. Taylor 
ACTIVE Service.-'/O tH 


KILLED IN 

KILLED ON 
lla s 
DIED OF 
ACTIVE SERVICE 


South African Air Force 


KILLED IN AcTION.—2,I R. G. Has 
N A. Weinrich. 

MISSING BELIEVED KILLED IN ACTION 
D. J. W. Compton; Lt. De Klerk; W/O 
Walker; W/O. D. ¢ bst 
MISSING. --Capt 
ndrews; pt 
Clark; W 
it. N 
Goede; 

Dibt 

Erasn : 
Groenewald ; 
G. C. Hooey 
Imy ; 

Lt. W 


Lawrie 


WouNDS or INJURIES RECEIVE! 
P.O. D. B. Woodhead 





